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Bit Pad™ is the low-cost digitizer for small computer systems. Better than a 
joystick or keyboard for entering graphic information, it converts any 
point on a page, any distance into its digital equivalents. It’s also a menu for 
data entry. You assign a value or an instruction to any location on the pad. 

At the touch of a stylus, it’s entered into your system. 

Who can use it? Anyone from the educator and the engineer to the hobbyist 
and the computer games enthusiast. The data structure is byte oriented for 
easy compatibility with small computers, so you can add a power supply, 
stand alone display, cross-hair cursor and many other options. 

Bit Pad by Summagraphics. The leading manufacturer of data tablet digitizers. 
Bit Pad. The only words you need to say when considering digitizers. 

$1,000 creativity prize. Just write an article on an original Bit Pad application 
and submit it to any national small-computer periodical. If the editors publish 
it— and the decision is solely theirs— Summagraphics will pay you $1,000. 

■ •A ummadiaphios 

^ 9 corporation 

35 Brentwood Ave., Box 781, Fairfield, CT 06430 
Phone (203) 384-1344. TELEX 96-4348 

Dealer inquiries invited 
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Three parsecs from the planet 
Marduk, a crippled battle- 
cruiser flees 2 enemy star- 
ships. A would-be rescuer 
arrives and battle is joined. 

STARFLEET ORION is interstellar battle in your living room. Your home 
microcomputer becomes your command console in this adult strategy game 
for 2 or more players. You’ll learn to play STARFLEET ORION in 
minutes - no knowledge of programming required — just load the programs 
and the fleet is at your command. 




FOR YOUR PET OR TRS-80! 



Send $16.95 for Rules, Battlemanual and program cassette — specify PET (8K) or 
TRS-80 (16K level II) version (computer not supplied) to: Automated Simulations, 
Dept. P, P.O. Box 4232, Mountain View, CA. 94040. CA residents please add 6% sales 
tax. 
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Announcing the all NEW... 



INF0T0N 100 



with Z-80 microprocessor 



NOW 



FOR ONLY 



845.01 



or $49.00 per/mo rental 

[EMULATES • VT-52 • Hazeltine • 1500 Plug-to-Plug Compatibility 

• ADDS Consul 520 • ADM-3A as a No Cost Option! 

• Perkin Elmer Fox Just specify with order. 

Now accepting orders. Purchase, lease or rental plans fully serviced by 
factory trained technicians. 

Get the speed and power of the Z-80 microprocessor with these standard 
features found only in more expensive display, terminals 

Data Line Command Functions 



* X, Y Cursor addressing. 

* Incremental cursor positioning. 

* Cursor read command. 

‘ Keyboard lock/unlock. 

* Block/Character mode. 

‘ Tab/Back tab/ Columnar tab set / Tab clear. 
' Half/Full Intensity. 

* Insert/Delete line. 

* Erase line/page. 

k ' Erase from Cursor to end of line. 



Printer interface on/off. 

Display interface on/off. 

Print page. 

Line Feed, Carraige Return, New Line. 

Bell. 

Switch-selectable data rates are 110, 200, 300, 
1200, 2400,4800,9600 
19200 bits per second. 

Both EIA RS232CT and 20 milliampere 
current loop interface. 

Erase from Cursor to end of screen. 



ALL QUALITY COMPUTER PERIPHERALS 



Terminal Sales & Development, Inc 



30 Commerce Street, Springfield, New Jersey 07081 

(201) 376-8980 



CIRCLE 4 



Personal 

Computing 

MARCH 1979 Vol. Ill, No. 3 

Publisher/Editor 
Harold G. Buchbinder 

Managing Editor 
Don Wood 
Associate Editor 
Harry Shershow 
Editorial Assistant 
Marjorie Morse 

Sales Manager 
Arthur A. Daks 
Production Manager 
A1 Golant 
Art Staff 
Michael Barisano 
David Bastille 
Stephen Fischer 
Sookyun Rha 
Donni Richman 
Richard Sarno 

Advertising Production 
Joe Ingram 
Editorial Production 
Sarah Jewler 

Composition 
Cheryl Dunphy 
Julianna Crosier 
Linda Ketchum 
JoAnn Pangione 
Kathy Shank 

Circulation 
Sue Duchin 
Regina Harrington 
Dave Harriman 

Bookstore Sales 
Jonna Yager 

General Administration 

Esther Shershow 
Marion Pearlman 
Sarah Binder 
Don Schaaf 
Marlene Stibal 



Advertising Sales. Northeast: George Palken, 1050 Com- 
monwealth Ave., Boston, MA 02215; (617) 232-5470 
• Mid-Atlantic: Arthur Daks, Benwill Publishing Corp., 
92 So. Central Ave., Valley Stream, NY 11580; (516) 
872-9550. • Mid-West: Hank Bean, 2633 Hillside 
Lane, Evanston, IL 60201; (312) 475-7173 • Northwest: 
Ralph Peterson, 1380 Oak Creek Drive, Palo Alto, CA 
94304; (415) 328-4392 • Southwest: Yuri Spiro, Carol 
Stagg, Benwill Publishing Corp., 924 Westwood Blvd., Los 
Angeles, CA 90024; (213) 478-3017 • Japan: Hiro H. 
Irie, International Business Corp., 11-8, Narita-Higashi 
1-chome, Suginami-ku, Tokyo 166; Phone (03) 311-1746. 

Publisher. Published monthly by Benwill Publishing 
Corp.: Harold G. Buchbinder, Chairman of the Board; 
George Palken, President; Domenic A. Mucchetti, Treas. 
Executive, Editorial and Subscription Offices: 1050 Com- 
monwealth Ave., Boston, MA 02215. Controlled Circula- 
tion postage paid at Long Prairie MN. Membership in 
Audit Bureau of Circulation pending. 

Subscription rates. U.S.: 1 year (12 issues) $14; 2 years 

(24 issues) $26; 3 years (36 issues) $38. Canada & Mexico: 
add $4 /year for surface mail, $8 /year for airmail. In Ja- 
pan/Asia: Personal Computing, c/o CQ Publishing Co.. 

14-2 Sugamo 1-chome, Toshima-ku, Tokyo 170 Japan. 
In England: Personal Computing c/o LP Enterprises, 313 
Kinston Road Ilford, Essex Eng. IG1 1PJ tel: 01 553-1001 
All other countries: add 58/year for surface mail, $36/ 

year for airmail. Send subscription orders and changes of 
address to: Circulation, Personal Computing, 1050 Com- 

monwealth Ave., Boston, MA 02215. Back issues. U.S.: 
$3. Canada & Mexico: S4. All other countries: $6. 

Copyright ©Benwill Publishing Corp., 1979 



2 Personal Computing march 1979 




Bad Connections 

Editor's Note: Several readers have in- 
quired about errors in our Phone Direc- 
tory program (December PC). The fol- 
lowing notes should clear up the prob- 
lems. 

The open and close parentheses in 
line 140 are actually “less than” and 
“greater than” symbols: <, > . Taken 
together, “is less than or is greater 
than” means “does not equal”. 

Line 170, which begins X-LEN(C$) 
should be changed to read X=LEN(C$). 

The READ statement in line 120 
reads five items: AS, N$, B$, C$, D$. 
Thus, each DATA line must contain 
five items as well, to insure that the 
READ and DATA statements stay in 
step with each other. DATA line 1040, 
as published, contains only four items; 
you should insert a comma between 
ROTGUTT and W-212. Likewise, line 
8000 contains only four items. You 
should add an asterisk: 

8000 DATA 8000,*,*,*,* 

With these changes, the FOR-NEXT 
loop (lines 1 10 to 200) will search 
through the data to select the items 
you want printed out. When the end 
of the data is reached at line 8000, the 
test in line 1 30 sends control to line 
200 (NEXT I). After the program re- 
turns to the beginning of the loop at 
1 10, the test line at 1 15 skips the 
READ statement (and other now irrel- 
evant lines) until the FOR-NEXT loop 
is finished. Then control drops to line 
210, and the program continues. — D. W. 

More on 

Model Rocketry 

Dear Editor: 

I enjoyed the article, “Model 
Rocketry for Computer Hobbyists”, 
in the November issue and would like 
to see more articles on simple but 
meaningful applications of computers. 
However, my experience with model 
rocketry in my high school physics 
classes leads me to disagree with the 
authors on certain points. My primary 



FEEDBACK 




disagreement is with the assumption 
that air resistance on a model rocket is 
proportional to speed squared (A.R.=k 2 
v 2 ). Data taken by my students over 
the last 5 years supports the hypothesis 
that air resistance on a model rocket is 
proportional to speed alone (A.R^kiV). 
I have, in fact, tested both possibilities 
with my own program, and this year’s 
data taken under ideal conditions 
strongly supports the speed alone hy- 
pothesis. This data is also very consis- 
tent with data from an Estes Model 
Rocket Performance Guide from a 
number of years back. 

If the authors have clear evidence 
to support their hypothesis such as 
wind tunnel tests over a wide range of 
speeds, I would very much like to see 
it. Otherwise there is one other possi- 
bility that might resolve the disagree- 
ment. It may be that air resistance de- 
pends on both speed and speed 
squared. The speed term would then 
dominate at the low speeds which are 
achived with the l /iA and A engines 
used by my students, whereas the 
speed squared term would dominate at 
the higher speeds achieved by a C en- 
gine. Launching rod friction may also 
complicate analysis of the results but 
isn’t likely to be a major factor. 

In general I disagree with Mr. Stine’s 
statement that “you can calculate the 
altitude that a given model rocket will 
fly to within one percent.” This would 



only be true if the engine characteris- 
tics were much more consistent than 
my experience indicates. On the other 
hand, I’ve been very successful at pre- 
dicting average altitudes assuming that 
air resistance is proportional to speed 
alone. 

There appears to be an error in the 
program of Mr. Landis. His figures for 
thrust and time give a total impulse of 
1 1 .4ntsec. for the C engine when it 
should in fact be lO.Ontsec. This 
creates a 14% error in the most im- 
portant engine characteristic. Mr. 
Landis’ formula for calculating rocket 
height (line 290) also has a problem. 
The change in height term, V*T1 , 
should use the average speed, whereas 
the final speed is used in this line. I 
have checked Mr. Landis’ formula 
against mine in my program and found 
that it creates no significant errors in 
the final altitude determination, but it 
leads to altitude changes that are too 
large in the thrusting phase and too 
small in the coasting phase. 

I like the idea of breaking the 
thrust in two parts as done by Mr. 
Landis but haven’t done this since it 
doesn’t seem to result in a large im- 
provement. When I checked this on 
my programmable calculator, I found 
a difference of at most 1%, and I’m 
not yet sure which result is more cor- 
rect. (This is because of the uncertain- 
ty introduced by calculating air resist- 
ance from the previous speed rather 
than the current speed.). The results 
should be checked with an exact solu- 
tion to the motion equations which, in 
the case of air resistance proportional 
to speed squared, seems to require the 
use of complicated arguments of hy- 
perbolic functions. Laziness has so far 
prevented me from tackling this. 

Robert J. Reiland 
Portersville, PA 

Author's note: The accepted aerody- 
namic formula for drag is: 

D = l/2pA C d V 2 , where 

D = drag forces; 

p = air density; 

A = frontal area; 

C d = dimensionless drag coefficient, 
a function of shape; 
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V = velocity of fluid stream. 

Except at very low speeds (in the 
area of feet per hour), drag is always 
proportional to the square of velocity. 
There is no question about this equa- 
tion. It is an accepted fluid dynamics 
equation and has been used for de 
cades. It is applicable at most air- 
speeds up to about Mach 0.8 where 
compressibility effects begin to show 
themselves. In all the 21 years of work 
that I have done in model rocketry, I 
have used this equation and had it 
work out on the money every time. 

With regard to reader Reiland’s 
claim that I cannot calculate the alti- 
tude to which a given model will fly to 
within one percent, please be advised 
that I have done so . . . and the records 
of both national and regional model 
rocket competitions will show this to 
be true. It is not unusual to have se- 
veral competitors in the NAR’s “pre- 
dicted altitude” event predict their 
altitude right to the nearest meter. 

I’d like to refer reader Reiland 
to my comprehensive book, The Hand- 
book of Model Rocketry , Fourth Edi- 
tion, Follett Publishing Company, 

1010 W. Washington Blvd., Chicago, 

IL 60607. 

- G. Harry Stine 



Author's note: Thank you for your 
letter. You raise several important 
questions which certainly could be 
covered in much more detail, and I 
appreciate the chance to do so here. 

You guess that air resistance, or 
“drag”, on a rocket is proportional to 
both the velocity and the velocity 
squared is, in fact, a very shrewd guess. 
There are indeed two types of drag, 
these being pressure drag and viscous 
drag, and the total air resistance on a 
rocket is the sum of the two: Viscous 
drag is directly proportional to the 
velocity, while pressure drag is propor- 
tional to the velocity squared. The 
ratio between these two forces, pres- 
sure force /viscous force, is a dimen- 
sionless number called the Reynolds 
number, named for the British physi- 
cist Osborne Reynolds (1842-1912). 
The Reynolds number is probably the 
most important relationship in all 
aerodynamics. Numerically, it can be 
expressed as: R = (pin) VL, where p is 
the density of air, p is the viscosity of 
air (essentially its “stickyness”), V is 
the rocket’s speed, and L is a charac- 
teristic length, either the rocket’s 
length (for body drag) or the fin chord 
(for fin drag). For a rocket length of 
20 cm, the ratio of pressure to viscosi- 



ty for air at sea level is 0.146 cm 2 /sec. 
We see that in this case pressure drag 
will be dominant for all rocket veloci- 
ties over 0.0073 cm/sec. For typical 
rocket velocities, then, viscous drag is 
negligible and the drag can be assumed 
completely proportional to v 2 . This 
fact has been born out in wind tunnel 
studies too numerous to name. 

You are also correct in saying that 
if drag is proportional to velocity 
squared, then the exact closed form al- 
titude solutions are complicated hy- 
perbolic functions. These solutions, 
the Feshkins-Malewicki equations, 
have been worked out in detail. 

With respect to your question of 
the use of final speed or average speed 
in program line 290, this is a matter of 
personal programmer’s taste. For infi- 
nitely small time intervals, the two ap- 
proximations are the same and for any 
reasonably small time interval the dif- 
ference is negligible (as you have dis- 
covered). Using average speed instead 
of final interval speed is technically a 
slightly better approach, and is known 
in mathematics as the “Second-order 
Runge-Kutta approximation” whereas 
the final speed is called the “First- 
order Runge-Kutta approximation”. I 
chose the approximation used only as 
the simplest one for a novice to 
follow. Adventurous programmers 
could even try higher-order approxi- 
mations! 

With respect to the engine total-im- 
pulse, the values used were chosen for 
demonstration purposes; users of this 
program will of necessity have to 
change the engine parameters to fit the 
particular engine they will be using, 
and should always make sure that the 
total impulse thus calculated agrees 
with the actual engine impulse ! The 
advantages of using a two-step ap- 
proximation to engine thrust, as I did, 
are slight, and mostly show up in very 
heavy rockets. 

Last, with respect to being able to 
“calculate the altitude that a given 
model will fly to within one percent”, 
one of the competition events of the 
National Association of Rocketry (to 
which any serious rocket modeller 
should belong) is called “predicted al- 
titude”. This involves predicting an 
altitude for your model, flying it, and 
then comparing the prediction with 
the actual tracked altitude. Winning 
predictions are often within one per- 
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cent, but if this is truly good predic- 
tion or merely dumb luck, only the 
gods that govern model rockets can 
say for sure. 

- Geoffrey A. Landis 

Language Debate 

R.L. Wexelblat (Feedback, December 
PC) hypothesized that “few program- 
mers who begin their programming life 
with a language so limited as BASIC 
ever significantly extend their ability 
to make full use of the data and pro- 
gram structuring capabilities of higher 
level languages learned later.” The fol- 
lowing letter comments on Wexelblat’ s 
remarks. — M.M. 

Dear Mr. Wexelblat: 

Though I am a mere novice who en- 
tered the world of computing with the 
purchase of that wonderful little instru- 
ment, an Apple II, I found your letter 
in the December issue of Personal Com- 
puting to be provocative. Since I am 
not one of the programmers or teachers 
of programming from whom you re- 
quested a response, I cannot speak 
about your hypothesis from within the 
profession, but can only raise some 
issues from an external point of view. 

First, while your hypothesis is spe- 
cifically about programming languages, 

I think the hypothesis is generalizable 
so that the hypothesis about comput- 
ing languages can come to be seen as 
only a special case of a wider hypoth- 
esis, namely, that only a few people 
who begin life with a simple language 
are able or willing to go onto higher 
languages, whatever higher may mean. 

I think that in this generalized form, 
the hypothesis is demonstrably false 
since all people, except perhaps John 
Stuart Mill who began Greek at three, 
begin their linguistic studies with sim- 
ple languages and later, if interest and 
ability exist, may extend their simple 
“baby” language to include other, 
wider, more powerful languages. And 
if the wider hypothesis is false, the 
narrower hypothesis is also false. Since 
it takes only one fact to slay a beauti- 
ful hypothesis, any one individual who 
started out his or her career with one 
of the lesser languages (whether that 
be BASIC, PECOS or what have you) 
and who was able to learn and use the 
more powerful languages of comput- 
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ing to refute your hypothesis (and as- 
suming there is such an individual) 
then I would say that your hypothesis 
is refuted. 

Second, I think you should break 
your original hypothesis into two 
parts. (1) A personalistic hypothesis, 
namely: Once some people have mas- 
tered something simple, like a simple 
language, they believe they know it all 
and can forget about more powerful 
languages. (2) An objective hypothe- 
sis: There is something about simple 
languages, programming or otherwise, 
which inherently prevent those who 
learn them from being able to go on 
and master “higher” languages. For 
example, people who learn pre-sci- 
entific languages which refer to 
gods and such have a difficult time 
learning (much less understanding) 
advanced scientific languages. 

The first hypothesis is a psycho- 
logical one ; the second is a linguistic 
one. I think your original hypothesis 
fused (con-fused) the two together, 
but they are quite different and the 
evidence for or against either would 
also be different. 

Considerations on the psycholo- 
gical hypothesis: In general, most 
people are satisfied to learn the folk 
language of their community, and only 
a few go on to learn the advanced 
languages of science, mathematics, 
etc. You would have to compare the 
proportion of the entire population 
that goes on to higher languages with 
the proportion of programmers who 
begin with a “simple” language and 
go on to more highly structured 
languages. Those people who like to 
solve problems or are curious are likely 
to go on, I would guess, while those 
who are satisfied to get by will stay 
where they started. This psychological 
(component of your) hypothesis is not 
a very interesting one, and is only 
going to lead up a blind alley. 

Considerations on the second 
hypothesis: Let’s assume that a 
language like Eskimo is simple (de- 
scriptive, pre-scientific), while elec- 
tronics or Fortran are complex, 
“higher” languages. Does someone 
who starts out knowing only Eskimo 
have an inherent, linguistic, structural 
disadvantage if trying to learn about 
electronics over someone who grew up 
in a “scientific” milieu? Is there 
something about the structure of the 



Eskimo language that will inhibit de- 
velopment of higher language capabil- 
ities? Or, to put it in your terms, is 
there something inherent within the 
simple language like BASIC (which is 
for novices) which inherently inhibits 
development of higher language capa- 
bilities in later life? In order to make 
much sense out of this hypothesis, you 
are going to need to set up some stan- 
dard of higher-lower languages, else 
there’ll only be a babel of argument. 

Is BASIC simple because it’s easy? 

Is easy the criterion of simple? Hard of 
“higher”? Is unstructured the crite- 
rion of simple? Structured of higher? 

General considerations: What 
would count as a refutation of your 
hypothesis; What would count as con- 
firming it? Have you set up your con- 
firming-disconfirming standards ahead 
of time, or are you going to construct 
them ad hoc as you go along? Do you 
really have an hypothesis, or are you 
interested in gathering some empirical 
data on programmers and their abili- 
ties? I think you should also add to 
your questions: What effect do “bad” 
or “good” teachers or managers have 
on people who are learning to pro- 
gram? Does a bad teacher of Fortran 
overcome the effects of a good teacher 
of BASIC? and vice versa? 

Good luck on this research project. 

Derek Kelly 
Denver, CO 

Double- Wide Bug 

Gentlemen: 

I was fascinated by the double-wide- 
letter TRS-80 bug described in a letter 
on page 8 of the December issue. 

As you may know, the bug only 
works when you use the abbreviation 
for INPUT in line 10. If you use: 

10 INPUT “BBEENN 
instead of: 

10 IN. “BBEENN 
you will just get a long list of 
BBEENN and no double-wide letters. 

Howard H. Callaway 
Crested Butte, CO 



Send your comments , questions or cri- 
ticisms to Editor , Personal Computing, 
1050 Commonwealth Aye., Boston , 
MA 02215. 
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Now do more than ever before with the most powerful Basic you can buyfortheTRS-80. 

Open the manual and load the cassette. Then get ready to work with the most powerful Basic interpreter you've ever had your hands 
on...Level III Basic for Radio Shack Computers. It loads right on top of the Level II ROM, and in just 5K of space, opens up 
your capability to new dimensions. For starters, this new cassette-based interpreter gives you the whole catalog of disk programming 
power, Plus graphics commands. Plus powerful editing commands. Plus long error messages, hex and octal constants and con- 
versions, user defined functions and a number of commands never before available on either cassette or disk interpreters! 

Easier Loading, Fewer Keyboard Errors. G2 Level III Basic eliminates aggravations you've had, including keyboard “bounce" and 
those super-sensitive tape deck settings. Programs will load easier, and you’ll have far less trouble with input errors. 

Basic Access to RS-232. Until now, if you wanted to access your RS-232 interface, you had to work in assembly language. G2 
Level III Basic does the work for you, letting you use your interface with Basic statements. 

Have You Wished for More Power? This new interpreter gives you 10 machine language user calls for subroutines, long error 
messages, a new TIME$ call for your real time accessory, plus measure or limit input timing that lets you put a time limit on 
responses when you're playing games or giving exams. And the list doesn't stop here. 

Easier and More Powerful Graphics. This new Basic includes three simple commands that can eliminate dozens of program steps. 

PUT transfers information from a designated array to your screen; GET reverses the process. LINE makes your computer do the 
work when you input beginning and end points. Give it two diagonally opposite corner locations, and it'll outline the rectangle 
you're looking for. 

Only Microsoft Could Do It. G2 Level III Basic was created by Microsoft, the same company that wrote Level II Basic for Radio 
Shack. And it actually uses Level II as a foundation for this enhanced add-on. By the time you've mastered all it can do, calling 
up the flexibility of the graphics commands, and even enjoying the convenience of renumbering, you'll wonder how it was all 
possible. It's like getting a whole new computer for your computer. 

Available Now for Only $49.95. You get the power that might otherwise cost you hundreds of dollars in additional equipment for 
only $49.95. Price includes the User Manual, a Quick-Reference Card, and a preprogrammed cassette tape. Load the tape, open the 
manual, and get ready to work with the most powerful Basic Interpreter you've ever had your hands on. G2 Level III Basic for 
the TRS-80. Another member of the growing G2 Personal Computer Program Library. 

For the name of the G2 dealer nearest you, call us toll-free at 800/538-8540 or THE REASON 
800/538-8541. In California, please call 800/672-8691. YOU BOUGHT 

raf f KSW YOUR COMPUTER. I 

M VJJ 1286 North Lawrence Station Road, Sunnyvale, California 94086, 408/734-2910 1 w 11 ^ 
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Medical Group Controls Own Bookkeeping 



An anesthesiology service in 
Wichita Falls, Texas, used to 
blame errors in their patient's 
bills on a computer. They were 
using a timesharing service, and 
mistakes occurred more fre- 
quently than they liked. So, the 
Wichita Anesthesia Group tried 
another billing approach. 

Today, the group has its own 
small, desk-top computer and 
“we are in control," reports Dr. 
James R. McKinney, partner in 
the professional association. 

The anesthesiology service has 
installed a system called MED- 
BACS (Medical Billing and Claims 
Service), specifically designed for 
medical office record-keeping. 

It consists of a MITS microcom- 
puter system manufactured and 
marketed by Pertec Computer 
Corporation’s (PCC) Microsys- 
tems Division, with the system, 
applications programming and 
service provided by Altair Com- 
puter. 

“We came to our system the 
long way," said McKinney. 

“Many years ago we went to a 
computer service and designed 
the programs we needed that the 
service could provide. It meant 
we turned our paper over to 
them and they did all the pro- 
cessing. We really didn't like the 
arrangement. When errors occur- 
red, the patients would call and 
all we could tell them was that 
it was the computer's fault. That 
answer satisfies no one.” 

During the years on computer 
service, McKinney thought about 
going in-house, and the recent 
explosion in microprocessor 
technology gave him the oppor- 
tunity. “We were paying $500 a 
month for the computer service— 
$6000 a year. The MITS equip- 
ment came in at around $13,000, 
which meant we'd be home free 
in two years," said McKinney. 

Included in the system are a 
MITS central processing unit 
with 64K memory, a dual floppy 
disk drive, printer, CRT terminal 



and disk-extended BASIC pro- 
grams. The programs are used for 
printing insurance claims forms, 
printing patient billings, printing 
aged-accounts receivables, keep- 
ing track of the doctors who per- 
formed surgical procedures pa- 
tients who’ve not paid in five 
months, and dropping patients 



Radio Station WNCI in Colum- 
bus, Ohio, enlisted the aid of a 
Radio Shack TRS-80 Microcom- 
puter System when transport 
workers went on strike against 
the Central Ohio Transit Author- 
ity, stranding an estimated daily 
ridership of thirty thousand peo- 
ple. WNCI immediately launched 
a program to bring those who 
had no other means of transpor- 
tation together with drivers who 
volunteered to share their cars. 



“After the first morning," 
said WNCI news director Stan 
Broadway, “it became apparent 
that there had to be a better way 
than the stacks of paper we'd 
accumulated." 

A call to Radio Shack’s 
Columbus office resulted in the 
loan of a TRS-80 system, and 
the store manager modified a 
customer information program 
to put the WNCI/Radio Shack 
Car Pool Computer program into 



who have paid up. 

“There are many more things 
we could do," McKinney says. 
“We’re now working on a pro- 
gram to interpret blood gases and 
spirometry, that kind of thing. 

It’s nothing new— it’s done all the 
time on other machines— but 
with our system we can do it all 
here. It is very easy to write a 
program for this system." 



operation. 

“Thanks to the program, we 
were able to enter driver volun- 
teers, their address, telephone 
number and zip codes of origi- 
nation and destination, and other 
information," Broadway said. 
“When a person needing a ride 
called, we quickly matched them 
up with someone close by, going 
to roughly the same destination. 

“As an example of how well 
the computer itself worked, we 



first entered the list of drivers, 
then double-checked the list of 
riders we had on waiting. Imme- 
diately six links we had simply 
overlooked were produced. 

“We think the program was 
able to accomplish a very impor- 
tant task," said Broadway. “We 
are considering launching a real 
computerized car pool promotion 
and setting up permanent car 
pools to help in conservation and 
traffic reduction in the future." 



WNCI and TRS-80 Team Up for Gar Pool 
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Cement Supply 
Logistics 

Construction crews know that 
when you need cement, it'd bet- 
ter be there. The problem, which 
belongs to the supplier, comes 
down to logistics — how to get 
the right quality and quantity to 
the right place at the right time. 

A complex proposition to begin 
with, the logistics get even more 
complicated when the supplier 
produces various types of cement 
in geographically widespread fac- 
tories and sells them through a 
broad network of sales, branch 
and peripheral offices. 

Cementir-Cementerie del Tir- 
reno, with headquarters in Rome, 
is one of Italy's leading cement 
suppliers. With seven factories, 
four branches, 11 sales offices 
and 10 peripheral offices, it 



serves most of the country. 

The company deals with more 
than 10,000 customers: builders, 
contractors and cement mixing 
centers. An average of more than 
1000 orders a day are taken and 
the company's computer system 
prepares 250,000 invoices a year. 

Cementir has simplified its lo- 
gistics with a centrally controlled 
data communication network of 
computer terminals. The network 
is tied by leased telephone lines 
to two Honeywell Level 62 com- 
puters, each with 256K bytes of 
main memory and disks with a 
total of 174M bytes of auxiliary 
memory, located at the Rome 
headquarters. 

The system enables each fac- 
tory to plan shipments and pro- 
duction schedules based on 
orders received by sales offices 
the previous day. The central 
office in Rome verifies shipments 
and supervises the production of 



invoices prepared at the sales of- 
fices the day following deliveries. 

By retaining centralized con- 
trol of all data relative to orders, 
shipping, stock levels, billing and 
customer accounting, headquar- 
ters management and each sales 
office can determine order and 
customer status at any given mo- 
ment, since the entire system 
operates online in a transaction 
mode. 

The central system stores and 
manages information on the total 
operation, such as pallet availa- 
bility, sack storage, delivery situa- 
tion trends, payments, production 
statistics and transportation de- 
tails. All this information is availa- 
ble to the factories and offices at 
any time through local terminals. 
The entire information bank is 
accessed and continually updated 
in 21 disk files under the super- 
vision of a monitor operating with 
standard Level 62 software. 



Computer Seminar 

Do you really need a mini or 
microcomputer? If so, which 
system would be best for you? 

A one-day seminar is being 
held to help you find answers to 
these questions. Sponsored by 
Creative Strategies Unlimited, the 
seminar includes the following 
eight sessions: Computer decision 
process; How to define lifestream 
systems crucial to profit; Should 
I use application packages?; How 
to chart the flow of critical tran- 
sactions; How to increase profits 
through automation; How to 
evaluate available small business 
computer systems; Your present 
information costs in personnel, 
time, out of pocket expenditures, 
material and lost decision time of 
ineffectiveness; and How to ac- 
quire a small business computer 
system. 

The seminar will be held in At- 
lanta, March 15, at Dunfey's 
Royal Coach; and in New York 
City, April 3, at the Rye Town 
Hilton. Course fee is $175. Contact 
Creative Strategies Unilimited, 6 
Beacon St., Boston, MA 02108; 
(617) 326-4103. 
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Computer systems are becoming almost as common as furniture 
in many offices. In an effort to make the systems visually attrac- 
tive, Digital Equipment Corporation is offering original works of 
art for its line of small business computers. 

The semi-abstract seri-graphs were created by graphic artist 
and printmaker Corita Kent. Each series consists of a wall ban- 
ner and two prints of a second design for mounting on a side 
panel of a new workstation/desk. The prints, offered as options 
with Datasystem purchases, are priced at $125 for each set of 
three prints. 



Info for NCC79 
Participants 

A call for participation has been 
issued for the Personal Comput- 
ing Festival of the 1979 National 
Computer Conference to be held 
June 4 to 7 in New York City. 
The four-day Festival at the 
Americana Hotel will feature 
technical sessions, panels and 
tutorials, as well as applications 
demonstrations and commercial 
exhibits devoted to microcom- 
puter products and services. 

All individuals interested in 
personal computing, including 
hobbyists as well as computing 
professionals, are invited to par- 
ticipate in the festival by pre- 
senting a paper, giving a talk, 
organizing a panel, delivering a 
tutorial or demonstrating a non- 
commercial application, show 
organizers said. For details on 
participating in the festival, con- 
tact Jay P. Lucas, program co- 
chairman, 3409 Saylor Place, 
Alexandria, VA 22304; (703) 
751-3332 (home). The deadline 
for receipt of final papers in 
camera-ready format is March 
15, 1979. 

Potential authors will be 
mailed a Festival Author’s Kit, 
containing instructions and nec- 
essary materials for preparing 
papers in a camera-ready format. 
Program sessions currently in the 
planning stage cover education, 
assistance for the handicapped, 
investment analysis, ethics and 
crime, legal aspects, professional 
applications, maintenance, com- 
puter music, art and graphics, 
inter-computer communications, 
robotics, small business systems, 
as well as modelling, simulation 
and games. 

“Personal Computers in 
Other Hobbies" will be chaired 
by Personal Computing editor 
and publisher Harold G. Buch- 
binder. The session will deal with 
combining personal computing 
with other hobbies such as chess, 
model rocketry, audio, gambling 
and model railroading. Persons 
interested in speaking at the ses- 
sion should contact H.G. Buch- 



binder at Personal Computing, 
1050 Commonwealth Ave., 

Boston, MA 02215; (617) 232- 
5470. 

Thomas Throop, editor of the 
Bridge column in Persona! Com- 
puting, , will give a talk on comput- 
er bridge. Anyone with a bridge- 
playing program who would like 
to submit it for demonstration 
purposes to the Festival is invited 
to contact Personal Computing , 
Computer Bridge Department, at 
the Boston address. Those interest- 
ed in a panel discussion on the sub- 
ject of computer bridge can indi- 
cate this interest in the same com- 
munication. 

Additional information on 
the 1979 National Computer 
Conference may be obtained by 
writing NCC '79, c/o AFIPS, 210 
Summit Avenue, Montvale, NJ 
07645; (201) 391-9810. 



London Users Club 

During a recent meeting of the 
North London Hobby Computer 
Club, the members formed three 
new users groups: PET Users 
Group, Business Users Group and 
a Homebrew Activities Group. 
During the same meeting, plans 
were made for a lecture series 
during 1979, offered free to mem- 
bers. Courses will include: Intro- 
duction to Computing; Introduc- 
tion to Machine Code/ Assembly 
Language; Introduction to BASIC; 
Introduction to Digital Electron- 
ics; and Structured Programming- 
Introduction to Pascal. 

For more information contact 
Robin Bradbeer, Department of 
Electronics and Communications 
Engineering, Polytechnic of North 
London, Holloway Road, London, 
N7 8DB. 
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Kalispell Computer Fair 



In the middle of 1978 there was 
a computer fair in Kalispell, MT. 
So what, you say. Well, what has 
happened in this rural community 
of 11,000 may suggest a trend 
developing throughout the coun- 
try in similar towns. 

Two years ago there was virtu- 
ally no computer activity in 
Kalispell. At that time only the 
largest institutions had even be- 
gun to enter the field; there was 
one commercial data facility and 
no hobby activity at all. A compu- 
ter club was formed by one lone 
member and grew very slowly. 



Then, in 1977, the state ob- 
tained a National Science 
Foundation grant to permit 
limited introduction of com- 
puters into the high schools. 
Bayliss Cummings, in charge of 
data processing at Flathead 
Valley Community College, 
was made project director for 
western Montana and spent the 
1977-78 school year helping 10 
widely scattered rural schools 
share one Wang 2200. Because of 
his efforts and those of a number 
of high school science teachers, 
hundreds of rural students experi- 
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enced their first exposure to com- 
puting. 

Following the 1978 school 
year, Flathead Valley Commu- 
nity College hosted a workshop 
and computer exhibit for the NSF 
participants and other interested 
persons. Four manufacturers re- 
sponded with displays and demon- 
strations. The IBM 5110 and 
Radio Shack TRS-80 drew the 
most attention. Also shown were 
an Apple II, the WTC 800 (a local 
product from Bozeman, MT) and 
the KIM 1 belonging to one of 
the participating teachers. The 
attendance of less than 40 might 
seem small by some standards, 
but was a real achievement in 
such a small community. Fea- 
tured speakers were Dr. Stanley 
Robinson of the University of 
Washington and Dr. Banaugh of 
the University of Montana. 

As the Kalispell Fair and the 
National Science Foundation pro- 
gram demonstrate, the “computer 
revolution” is beginning to affect 
rural areas and small communities 
as well as urban centers. We will 
all benefit as this trend continues. 

-Ernie Brooner 



Computer Keeps Tabs On Runners 



Seconds after the first fifty run- 
ners crossed the finish line at the 
New York marathon, biographi- 
cal information was available on 
all of them, thanks to a computer 
information system. 

The New York Marathon, with 
more than 1 1,000 runners, used 
a data information system, do- 
nated by the New York Telephone 
Company and organized by MTI, 
a Long Island-based firm of sys- 
tems application engineers. The 
heart of the system was housed 
in a van stationed 50 feet from 
the finish line according to the 
New York Road Runners Club, 
sponsors of the marathon. The 
system in the van consisted of 
three wands, an Intel Microcom- 
puter, Model 80/20 and a Diablo 
200 character/second printer, 
Model 1660. 



Part of the system not in the 
van, another Intel microcomputer, 
Model 80/20, was at a remote lo- 
cation in Manhattan. This com- 
puter contained biographical data 
on all 11,000 runners in the New 
York Marathon. 

Success of the system began at 
the finish line. With three finish 
gates to accomodate the thou- 
sands of finishers, only one gate 
at a time was used for the first 
finishers. A judge stationed at the 
gate held an impulse system. As 
each runner flashed through the 
gate, the judge depressed the 
relay, which showed only that 
someone had crossed the finish 
line and at what precise moment. 
This information was fed to the 
microcomputer in the van. 

All the runners had a quick 
pull-off coded strip attached to 



the number they wore. As the 
runners came through the finish 
gate, the volunteers from the 
Road Runners Club removed the 
strips and placed them in order 
of finish on a spindle. The coded 
strips were taken to the van and 
read by one of the three wands. 
The microcomputer correlated 
the timing from the relay click at 
the finish line with the strip coded 
number reading from the wand. 
The number and timing were then 
relayed to the remote computer, 
which sent back the biographical 
information and number of the 
runner to the Diablo printer- 
ready to be given to the press. 

The entire operation in the van 
had taken only seconds. 

With interest in long distance 
running increasing, the success 
of this sytem could be the pro- 
totype of such operations in ma- 
rathon races throughout the 
nation, believe officials. 
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Looking Ahead: Teleconferences 
and Computer Mail 



Businesses in the future could be 
conducting conferences using 
computer systems and distribu- 
ting mail electronically, predicts 
John B. Fried of Battelle Colum- 
bus Laboratories. 

“Computer systems have made 
tremendous advances in the 
1970's— most notably in the de- 
velopment of data-base tech- 
nology— and the coming decade 
should see new computerized 
devices for information transfer 
and utilization,” Fried said. 

He believes teleconferences 
will one day eliminate much of 
the travel now necessary to hold 
meetings and will improve infor- 
mation transfer between remote 
groups. With teleconferences, a 
computer provides hardware and 



software necessary to store 
comments. 

“The outline of the conference, 
along with a series of comments 
on a topic, is stored in the com- 
puter,” Fried explained, “partici- 
pants may review and enter their 
own comments. Any participant 
may make entries, which can be 
directed to one or more partici- 
pants.’' 

Fried also predicted that 
organizations would be switch- 
ing from normal paper distribu- 
tion to electronic mail, which he 
said, “offers a corporation a 
superior, automated alternative 
to its paper communications 
flow.” 

Another future alternative will 
be voice-recognition systems, 



Fried said. With these sytems a 
person can speak into a micro- 
phone connected to a computer 
and be “understood” by the com- 
puter system. In the future, voice- 
recognition systems could permit 
users of on-line information re- 
trieval systems to make queries 
with very little terminal keying. 

“To date, the greatest accom- 
plishment has been the develop- 
ment of data-base technology,” 
Fried said. “Computerized data 
bases, which logically structure 
data and information, are find- 
ing many applications in industry. 
This is particularly true of on- 
line data bases, where informa- 
tion is stored at a centrally lo- 
cated commercial organization.” 

According to Fried, one of the 
fastest growing technological 
areas involves on-line bibliographic 
data base searches for scientific 
and technical literature. More 
than 90 percent of all scientific 
and technical articles published 
today are available through such 
systems. 

“The use of these computer 
systems by a nonprogrammer is 
possible,” Fried said, “although 
intermediaries usually access the 
data base for others. The coming 
decade is certain to result in addi- 
tional new and exciting compu- 
terized systems for information 
transfer and utilization.” 



Computerized 
Sales Staff 

A new breed of “sales persons” 
are being hired in a network of 
more than 80 catalog showrooms. 
And, these sales persons, which 
are not people, are selling every- 
thing from blenders to diamond 
rings, offering alternatives when 
items are out of stock, control- 
ling all sales transactions, and 
giving central headquarters daily 
inventory and sales reports. 

Actually the sales staff involved 
is a network of computer systems 
that provide improved customer 
service and efficient inventory 
control for Service Merchandise 
Company, Inc., with catalog show- 




They're not dominoes, and they’re not chocolate mints. Rather, 
the picture above shows ferrite permanent magnet plates used 
to create bubble memories for computers. Bubble memories, 
one of the hottest topics in computing circles these days, re- 
quire smooth, very precise magnetic fields to create the “bub- 
bles” inside garnet chips. These magnetic plates shown above, 
produced by Ceramic Magnetics of Fairfield, NJ, create the 
magnetic fields bubble memories need. 

Many experts predict bubble memories, presently expensive, 
will find increasing numbers of uses as prices drop in the next 
few years. Suggested applications include intermediate storage 
for floppy disks, mainframe memory, typewriter memories, 
point-of-sale terminals and calculators. 
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rooms spanning a 19-state area, 
explained Roger Lancina, Assis- 
tant Vice President, Minicompu- 
ter Operations. 

Unlike conventional retailers, 
catalog showrooms eliminate the 
need for sales people, letting the 
merchandise— all of which is on 
display— sell itself. The economy 
of this method is reflected in 
lower priced products. 

“Each of our showrooms 
carries approximately 15,000 
items including small appliances, 
sporting goods, jewelry, toys, 
cameras, televisions and stereos— 
almost everything but clothing 
and large appliances such as wash- 
ers and dryers," Lancina said. 

“With that much merchandise 
in that many stores, we needed 
a quick and effective way of lo- 
cating the items for the customers 
and keeping track of inventory. 

So we've equipped each of the 
showrooms with a computer sys- 
tem consisting of a 16 bit mini- 
computer, a 10 megabyte disk 
drive, two medium speed printers 
and 23 Lear Siegler ADM-1 video 
display terminals,” Lancina said. 

When customers enter the 
showroom, they pick up a clip- 
board with an order blank at the 
door and freely wander around 
the showroom facility. 

Each item has a ticket with a 
stock number, the retail and Ser- 
vice Merchandise prices and a 
product description. Customers 
mark which items they want on 
the order form and bring it to an 
order desk. 

“Each operator at the order 
desk has a terminal and a 
printer,” Lancina pointed out. 
“There's a second printer in the 
warehouse. The operator enters 
the stock numbers into the termi- 
nal, gives the customer the price 
and in seconds can tell if the item 
is in stock. 

“If the store does have it, the 
terminal cues the warehouse, and 
the printer in that section tells 
the warehouse personnel what 
product to get, how many and 
where it’s located. 

“While the item is being 
placed on a conveyor belt going 
back to the order desk, the origi- 



nal operator is completing the 
sales transaction,” he said. “A 
code keyed in to the terminal 
opens the cash drawer and by 
the time the customer has paid, 
the item is at the desk. The en- 
tire process takes a few minutes. 

“The new system lets the 
customer know immediately if 
we're out of a certain product and 
and the terminal will display up 
to five similar alternative items 
in the same price range that are 
in stock,” said Lancina. 

Service Merchandise now has 



Ugly BASIC 

Reprinted from the Australian 
computer journal COM-3, edited 
by Timothy Mowchanuk. 

— by Colin Wells, 

The Downs School, 

Dartford, Kent 

I have recently come across a 
worksheet I made up to give my 
CSE Computer-Studies-groups 
practice at dry running BASIC 
programs, which I originally 
produced several years ago. 

My pupils have found this to 
be good fun — and surprisingly 
difficult unless careful records 
are kept. It must be emphasized 
that this program is by no means 
supposed to be a good example 
of programming style — in fact, 
all the GOTOs would make many 
programmers scream in horror. 
However, they are still useful as 
a form of mental calisthenics. 
(There are no prizes, unfortun- 
ately, other than the feeling of 
self satisfaction knowing that 
you can do as well as a comput- 
er — in some cases). 



The 1979 Computer Program- 
ming Contest, sponsored by the 
Association for Educational Data 
System, recognizes students who 
have developed outstanding com- 
puter programming projects. Stu- 
dents in grades 7 through 12 are 
eligible. First prizes will be 
awarded in the categories of busi- 



a duplicate computer system 
with extended memory at the 
home office that polls all of the 
stores seven days a week through 
high quality phone lines, gather- 
ing both inventory and sales data. 

“We're now using the compu- 
ters to keep track of employee 
hours and payroll. We keep re- 
ports at the individual outlets 
and inform central headquarters. 
We're also able to use the system 
for internal purposes where a 
consumer is not involved,” 
Lancina concluded. 



PROBLEM: FIND THE HIDDEN 
WORD WITHOUT THE USE OF A 
COMPUTER 



10 


GOTO 210 




20 


FOR A=1 TO 3 




30 


IF A 1 THEN 


50 


40 


GOTO 140 




50 


FOR B = 1 TO 


2 


60 


IF A 3 THEN 


90 


70 


PRINT "E"; 




80 


GOTO 130 




90 


IF A = 2 THEN 


f 120 


100 


PRINT "M"; 




110 


GOTO 130 




120 


PRINT "T"; 




130 


NEXT B 




135 


GOTO 160 




140 


PRINT "0" ; 




150 


GOTO 50 




160 


IF A 2 THEN 


180 


170 


GOTO 190 




180 


PRINT "I"; 




190 


NEXT A 




200 


GOTO 230 




210 


PRINT "C"; 




220 


GOTO 20 




230 


END 





Do you have a "Human BASIC" 
program that can stump our read- 
ers? Send it to Personal Comput- 
ing magazine , 1050 Common- 
wealth Ave. f Boston , MA 02215. 



ness, biological and physical 
science, computer art, computer 
science, games, simulations, 
mathematics and Junior High 
(grades 7, 8 and 9). Junior High 
applicants are eligible for all 
other categories as well. Contact 
AEDS, 1201 Sixteenth St., N.W. 
Washington, DC 20036. 



Student Programming Contest 
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the $ 988 Surprise . . . 



If you haven’t looked carefully 
at the Level-II 16K TRS-80, 
you’re in for a big surprise! 
Level-II BASIC gives TRS-80 
advanced features like com- 
prehensive string handling, 
multi-dimension arrays, 
multi-letter variable names, 
named cassette files, full edit- 
ing, integer arithmetic, 
single (6-digit) and double 
(16-digit) precision arithme- 
tic, formatted printing, 
memory-mapped video (print 
directly at any of 1024 screen 
positions), 128x48 video 
graphics (may be intermixed 
with text), error trapping, auto 
line numbering, TRACE, 
PEEK and POKE ... to name 
just a few. Because Level-II is 
in ROM, TRS-80 powers-up 
ready to go with the full 16K 
RAM available for your use. 



This means TRS-80’s memory 
is equivalent to a 28K RAM- 
based system. 

New for 1979— TRS-80’s 
numeric (calculator) keypad 
included on every 16K com- 
puter, and available as an 
add-on for present owners. 

TRS-80’s modular design 
allows easy expansion. Add 
up to 48K RAM, Expansion 
Interface, printers, 1 to 4 
Mini-Disks, RS232C, tele- 
phone acoustic couplers, 
Voice Synthesizer, dual cas- 
sette recorders, our System 
Desk and Printer Stand. Sur- 
prisingly, these are not prom- 
ises of things to come, but real 
products being delivered right 
now. Software from games to 
General Ledger are available, 
with more cassette and disk 
software being added 
monthly. 



Radio Shack’s 58 years of con- 
sumer electronics leadership, 
our 50 regional repair centers 
(growing to 100 this year), our 
new Radio Shack computer 
centers, and our NYSE-listed 
billion-dollar parent, Tandy 
Corporation, insure that cus- 
tomer support is always avail- 
able right where it should 
be — locally. 

So if you haven’t seriously 
looked at TRS-80 yet, ask 
your local Radio Shack for our 
new 20-page fact-filled catalog 
and be prepared for a $988 
surprise. Surprising power — 
features — price — support! 
Level-II 16K systems include 
everything pictured, plus the 
manual. Better to be surprised 
now . . . before you choose 
the wrong microcomputer 
system. 




Radio /hack 



The biggest name in little computers® 



A DIVISION OF TANDY CORPORATION • FORT WORTH, TEXAS 76102 
OVER 7000 LOCATIONS IN NINE COUNTRIES 
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16K Available RAM 
12K Level-II BASIC in ROM 
Full-Size Typewriter Keyboard 
ILL. Listed, Portable 
Complete . . . Plug in and Use 
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Personal Home Expense Records 




Budgeting is easier if you have evi- 
dence right before you showing exact- 
ly what happened to your money the 
month before. The following program 
provides you each month with 10 
pages recording all expenses incurred 
for the past month. 

Each expense (food, clothing, re- 
pairs, etc.) is labeled as a separate 
account. You may call for the printing 
of an individual report at any time, 
and only the account asked for will be 
printed. If all reports are solicited, 
then each report will be printed on a 
separate sheet and a summary report 
will also be generated. Ten pages of 
printout at the end of each month are 
separated, giving the following infor- 
mation, listed in the order of printing: 

Food expenses — groceries, eating 
out and snacks, but not items like pa- 
per towels and soap that are not food 
but are available at food stores. 

Gothing expenses - clothes or ma- 
terials to mend or make clothing. 

House maintenance expenses — 
repairs for existing parts of a house: 
leaky faucets, broken stairs, planting 
flowers in existing flower beds. (Mak- 
ing new flower beds comes under 
House improvement expenses.) 

House improvement expenses — 
building a patio, planting new shrubs, 
installing a swimming pool, adding a 
downstairs bedroom or family room. 

House running expenses — power, 
water, heating, telephone, soap, linen, 
dishes, paper towels, scatter rugs, 
toothpicks, etc. 

Entertainment expenses - movies, 
cable TV, vacations, hobbies, news- 
papers, etc. 

Electronics expenses — or any spe- 
cial hobby or field suited to your 
needs. 

Miscellaneous — items that don’t fit 
anywhere else. 

Summary reports — a summary of 
the totals for all the above reports. 

The Program Listing shown in- 
cludes five data lines as an example 



(lines 1000 to 1004). Each input data 
line has the same format: 

NNNNDATA“TYPE”,YYMMDD, 
“PARTICULARS”, AMOUNT 
NNNN is the line number; DATA 
indicates a data line; “TYPE” indicates 
the account associated with the data 
line; YYMMDD indicates the date for 
the expense; “PARTICULARS” is a 
description of the expense (maximum 
length for this entry is 42 characters 
including spaces); AMOUNT indicates 
cost. 

The names of the accounts are 
listed in Table 1 . 

Data lines start at line number 1000 
and continue as far as necessary. At 
the end of the month, after all reports 



Tablet 

FOOD — food 
CLOTHES — clothing 
HMAINT — house maintenance 
HIMP — house improvement 
HRUN — house running 
ENTMNT — entertainment 
CAR — vehicle 

ELECT — electronics (hobby) 
MISC — miscellaneous 



are printed, lines 1000 to the last data 
line before line 9999 are deleted and a 
new month is started. 

If you store this program on cas- 
sette, loading each new entry can be 
inconvenient. Therefore, you should 
keep all your receipts together until 
you accumulate enough to make an 
entry worthwhile. If receipts aren’t 
available, make a note on a scrap of 
paper instead. Expense information 
needed is the date, amount and par- 
ticulars. Using this periodic entry 
method, you’ll only have to run the 
program from one to four times a 
month. 

The Sample Run shown includes 
an output report as well as a food 
report for July. 

This program was written for Ex- 
tended Benton Harbor BASIC ver- 
sion 10.01 .02. A CRT with 80 char- 
acters per line can be used for input 
information and an LA36 printer for 
hard copy output. The computer used 
was a Heath H8 with 24K of memory. 
The text consumes approximately 300 
bytes. The remainder of the memory is 
used as required for the input informa- 
tion. With 24K of memory available 
it’s unlikely you’ll run out of core. □ 
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Sample Run 



FOOD EXPENSE REPORT 
JULY 1978 



TO\ 



DATE 

780701 

780703 

780703 

780704 

780705 

780706 

780707 

780709 

780715 

780719 

780721 

780724 

780728 

780730 



PARTICULARS 



MUSHROOMS 

MACDONALDS 

BREAD 

BURGER KING 
groceries 

GROCERIES 

MEAT 

LETTUCE X CHOC BAR 
GROCERIES 

groceries 

PASTRY 

FISH 

GROCERIES 

SUPREME STEAK HOUSE 



END AT LINE 90S 



L 



AMOUNT 


M.T.D* 


1.59 


1*59 


4*12 


5*71 


*82 


6*53 


1*35 


7*88 


20*35 


28.23 


27*55 


55.78 


30*35 


86*13 


.79 


86*92 


-r A 


.1.02 ♦ 21 



account 

food EXPENSES 
clothing 

Hnnc5 MAINT ENANCE 

house improvement 

HOUSE RUNNING EXPENSFc: 

entertainment es 

r. E ^ CLE EXPENSES 

electronics 

miscellaneous 

grand total 

END AT LINE 827 



J^ H 19 7 I UMMARY REP0 *T 



total 

183 ♦ 36 
17*69 
21*14 
42*06 
51*08 
34*04 
83*21 
22*65 
14*93 



470*16 



Program Listing 



BASIC 



#1 










10 REM EXPENSE RECORDS BY ROGER ULASOVETZ WRITTEN FOR EX* B*H* 

20 REM VER 10*01*02 MARCH 1978* 

30 CNTRL 4 ? 0 

40 DIM T$ ( 150 ) r D ( 150 > rP$( 150 ) r A < 150 ) 

42 A$="FOOD> CLOTHES > HMAINT r HIMP r HRIJN r ENTMNT r CAR > ELECT rMISC" 

44 J$= ■ EXPENSES * 

46 C$” " HOUSE MAINTENANCE " 

48 D$=" HOUSE IMPROVEMENT * 

50 E$= " HOUSE RUNNING - 
52 F$= " ENTERTAINMENT - 
54 G$="VEHICLE " 

56 H$ = " ELECTRONICS " 

58 I$= "MISCELLANEOUS “ 

200 LINE INPUT "DO YOU WISH TO ENTER ANY NEW ITEMS? (Y OR N) "?(K> 

210 IF Q$= " N " THEN 302 
220 IF G*='Y" THEN 240 
230 GOTO 200 

240 PRINT "TYPE OF DATA THAT MAY BE ENTERED IS AS FOLLOWS:" 

250 PRINT A$ 

260 PRINT "ENTER DATA LINES IN FORMAT ♦ " 

270 PRINT " NNNNDATA * ' TYPE ' ' r YYMMDD t*' PARTICULARS ' ' ? AMOUNT " 

275 FOR X=1 TO 150 

276 READ T$ ( X ) r D ( X ) > P* < X ) , A < X ) 

277 IF T$(X)-"ENDATA" THEN 280 

278 NEXT X 

280 PRINT "THE NEXT DATA LINE TO BE ENTERED IS NUMBER " r 999+X ?"* " 

290 PRINT "NOW ENTER DATA* RESTART PROGRAM WITH RUN AND CR WHEN FINISHED 1 
300 STOP 

302 LINE INPUT "DO YOU WISH TO PRINT ALL REPORTS? (Y OR N) "?K$ 

304 IF K$="Y" THEN 340 

310 PRINT "WHAT TYPE OF REPORT DO YOU WISH TO HAVE PRINTED?" 

320 PRINT A$? " , SUMMARY* NONE" 

330 LINE INPUT "PRINT TYPE EXACTLY AS SHOWN ABOVE* "iTl$ 

335 IF Tl$= " SUMMARY " THEN 705 

340 LINE INPUT "ENTER MONTH AND YEAR. "?D1$ 

342 IF K$="Y" THEN 346 

346 INPUT "POSITION PAPER THEN TYPE CR "? 

347 IF K $ - " Y " THEN 460 
350 IF T1$="F00D“ THEN 460 

IF T1 " CLOTHES " THEN 480 
370 IF T1$="HMAINT" THEN 500 



m 
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Program Listing continued 






raw 






380 IF T1$=*HIMP" THEN 520 
390 IF T1*="HRUN" THEN 540 
400 IF T1$="ENTMNT" THEN 560 
410 IF Ti$="CAR" THEN 580 
420 IF Tl$= " ELECT " THEN 600 
430 IF T1$="MISC" THEN 620 
450 GOTO 310 

460 PRINT TAB < 40 ) * " FOOD EXPENSE REPORT" 

461 Tl$= * FOOD " 

470 PRINT TAB (40) y D1 GOTO 640 

480 PRINT TAB(40) r "CLOTHING "fJ* 

481 T1$="CLQTHES" 

490 PRINT TAB (40) yDl$*GOTO 640 

500 PRINT TAB (40) ydfey J$ 

501 Tl$~ "HMAINT " 

510 PRINT TAB ( 40 ) y Dl$ ♦ GOTO 640 

520 PRINT TAB (40) yD*? J* 

521 T1$="HIMP" 

530 PRINT TAB ( 40 ) y Dl$ * GOTO 640 

540 PRINT TAB ( 40 ) y E$ * J$ 

541 Tl$= " HRUN “ 

550 PRINT TAB (40) rDl$JGOTO 640 

560 PRINT TAB (40) fF$f J$ 

561 T1*="ENTMNT" 

570 PRINT TAB ( 40 ) y Dl$ ♦ GOTO 640 

580 PRINT TAB < 40 ) f G$ y 

581 T1$="CAR" 

590 PRINT TAB ( 40 ) y Dl$ ♦ GOTO 640 

600 PRINT TAB (40) yH$y J$ 

601 Tl$=" ELECT" 

610 PRINT TAB (40) yDl$JGQTO 640 

620 PRINT TAB (40) y 1$ ? J$ 

621 Tl$= "MISC " 

630 PRINT TAB(40) yDl$JGOTO 640 

640 PRINT 

641 PRINT " BATE" rTAB(8) y "PARTICULARS" 5 

642 PRINT TAB ( 52 > y " AMOUNT " y TAB ( 63 ) i " M ♦ T ♦ D ♦ 

643 PRINT ■ " 

644 PRINT " “ 

645 FOR X=i TO 150 

650 READ T$(X) yD(X) yP$(X) yA(X) 

651 IF T1$“T$(X) THEN 660 

652 IF T$(X)= "ENDATA" THEN 900 
657 NEXT X 

660 R=R+A ( X ) 

670 PRINT D ( X ) y TAB ( 8 ) y P$ ( X ) y 
TAB < 51 ) ? A ( X ) f TAB < 62 ) y R 

671 S=S+1 
675 NEXT X 

705 LINE INPUT "ENTER DATE ♦ “iDl* 

706 INPUT "POSITION PAPER THEN TYPE CR S 
710 PRINT TAB(40) y "MONTHLY SUMMARY REPORT" 
715 PRINT TAB (40) y Dl$ 

720 PRINT 

725 PRINT "ACCOUNT" yTAB(26)y "TOTAL" 

726 PRINT " 

730 B$~ " FOOD " 

732 RESTORE X CLEAR Y 
735 GOSUB 850 

740 PRINT "FOOD " y J$ y TAB ( 25 ) y Y 

741 G=:G+Y 

742 B$~" CLOTHES" 

743 RESTORE X CLEAR Y 
752 GOSUB 850 

754 PRINT "CLOTHING" ?TAB(25) ?Y 

755 G-G+Y 

756 B$= " HMAINT " 

757 RESTORE X CLEAR Y 

758 GOSUB 850 



760 PRINT C$ y TAB ( 25 ) y Y 

761 G=G+Y 

762 B$~ " HIMP " 

763 RESTORE X CLEAR Y 

764 GOSUB 850 

766 PRINT D$y TABC25) y Y 

767 G^GTY 

768 B$= " HRUN " 

770 RESTORE : CLEAR Y 
772 GOSUB '850 

774 PRINT E$yJ*?TAB(25)yY 

775 G=G+Y 

776 B$~"ENTMNT" 

778 RESTORE X CLEAR Y 
780 GOSUB 850 
782 PRINT Fife y TAB (25) JY 
784 G=G+Y 
786 B$= " CAR “ 

788 RESTORE X CLEAR Y 
790 GOSUB 850 

800 PRINT G$y J$y TAB (25) ?Y 
802 G=G+Y 
804 B$~ " ELECT " 

806 RESTORE J CLEAR Y 
808 GOSUB 850 
810 PRINT H$y TAB(25) y Y 
812 G=G+Y 
814 B$= “MISC " 

816 RESTORE J CLEAR Y 
818 GOSUB 850 
820 PRINT 1$ y TAB ( 25 ) y Y 
822 G^G+Y 

824 PRINT 

825 PRINT TAB (26) y " 

826 PRINT 

827 END 

850 FOR X=1 TO 150 

855 READ T$(X) yD(X> yP*(X) y A(X) 

860 IF B$~T$ ( X ) THEN 875 

865 IF T$(X)~"ENDATA" THEN RETURN 

866 NEXT X 
875 Y=Y+A ( X ) 

880 NEXT X 

900 CLEAR R 

901 IF Mfe="Y" THEN 910 
905 END 

910 Z-2+1 

911 0=60~S 

912 IF V<0 GOTO 916 

913 PRINT 

914 0=0" 1 

915 GOTO 912 

916 RESTORE « CLEAR S 
920 IF Z=1 GOTO 480 
930 IF Z=2 GOTO 500 
940 IF Z=3 GOTO 520 
950 IF Z=4 GOTO 540 
952 IF Z=5 GOTO 560 
954 IF Z=6 GOTO 580 
956 IF Z=7 GOTO 600 
958 IF Z=8 GOTO 620 
970 GOTO 710 

1000 DATA "FOOD" y 780612 y “GROCERIES" y34*75 

1001 DATA "HRUN" y 780613 y "POWER" y 13* 15 

1002 DATA " FOOD " y 780613 y " MACDONALDS " y 4 ♦ 1 1 

1003 DATA "CAR" y 780614 y "GAS" y 13*25 
HRUN" y780615y "WATER AND SEWER “ y 5 ♦ 34 
ENDATA " y 9 y " ENDATA " y 9 



GRAND TOTAL " y T AB ( 25 ) y G 



1004 DATA 
9999 DATA 
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Build your own microcomputer 

as you learn 

computer technology at home. 

New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered 



As the microprocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRI brings you a new, 
convenient, and effective way to keep up with 
this expanding technology. It’s NRI’s Computer 
Technology Course, created and designed exclu- 
sively for learning at home in your spare time. 

Featuring NRI’s Exclusive 
Dual Language Microcomputer 

NRI goes beyond book learning to 
give you practical, “hands-on” experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 
learn, you actually assemble NRI’s designed-for- 
leaming microcomputer, incorporating the latest 
advances in the state of the art. It looks and 
operates like the finest of its kind, actually does 
more than many commercial units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in detect- 
ing and correcting problems. And it’s yours to 
keep, put to work in your own home or business. 

You also build and keep your own test 
instruments, including a transistorized volt- 
ohm meter and CMOS digital frequency counter. 
And NRI’s Discovery Lab® broadens your 
horizons with specialized experiments and 
theory demonstrations. 

The Proven Way 
to Learn at Home 

You don’t have to worry with travel, 
classes, or time lost from work when you learn 
the NRI way. As they have for more than 60 



years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using “bite-size” lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your personal NRI instructor is always available 
for consultation should you have questions or 
problems. Over a million students have already 
shown the effectiveness of NRI training. 

Choice of Courses 

Several courses are available, depending 
upon your needs and — — — — « 
background. NRI’s Master 
Course in Computer 
Technology starts with 
the fundamentals, ex- 
plores basic electronics 
and digital theory, the 
total computer world, 
and the microcomputer. 

The Advanced Course, 
for students already 
versed in electronics 
and general comput- 
ers, concentrates on the 
microprocessor and mic- 
rocomputer. In both 
courses, you build all 
instruments and your 
own computer. 



Send for Free Catalog. . . 

No Salesman Will Call 

Get the details on these exciting new 
courses in NRI’s free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail the coupon today and we’ll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D.C. 20016. 






K 



NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

NO SALESMAN WILL CALL 

Please check for one free catalog only. 

□ Computer Electronics Including 
Microcomputers 

□ TV/Audio/Video Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Aircraft, 

Mobile, Marine Electronics 

□ CB Specialists Course 

□ Amateur Radio • Basic and Advanced 



NRlttPOKif* 1 * 



All career courses 
approved under GI Bill. 
□ Check for details. 



□ Digital Electronics • Electronic 
Technology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Refrigeration, & Heating 
Including Solar Technology 



(Please Print) 



City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 



173-039 



CIRCLE 6 
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BY S. ROGER KEITH 



Good morning, sir or madam, as the case may be: 

The correct time is 10:36 a.m. Mountain 
Standard; 

The date is Tuesday, April 15, 2002; 

The weather is fair, but cloudy; 

The temperature is 86, humidity index is 23%; 
The pollution is reported as moderately high — 
caution is suggested for pedestrians entering the 
downtown area. 

Your weight is 170 lbs. 

This computer terminal is part of the computer network 
of the Greater Denver Governmental Area, Richard 
Darwin, mayor. In order to service citizens’ needs, all 
public services are available at this terminal. You may 
now request the following areas of service: 

Payment of water, gas, electric tariffs; 
Application for helicopter pilot’s licenses; 
Horoscope readings; 

Bank statement reconciliations; 

Newspaper clipping reviews; 

Divorce settlement; 

Income tax/revenue sharing counseling; 

Welfare department grants; 

Psychiatric counseling; 

Voter registration. 

Please select one of the above service areas, if any are 
relevant. 

Employment counseling 

Good morning, sir or madam, as the case may be. This is 
the employment service program for the Greater Denver 
Governmental Area, Richard Darwin, mayor. 

Please enter your social security number. 

297 - 04-0140 
Thank you, sir. 

Robert Benston 

Occupational history to follow: 

1999 to present — Senior circuit design analyst; 
General Computer Corporation; Ending salary 



S 25 ,000/annum; Reason for termination — re- 
duction in force. 

1996 to 1999 — Circuit design analyst; Cyber- 
netics Incorporated; Ending salary $20, 000/an- 
num; Reason for termination — reduction in 
force. 

Educational background to follow: 

B.A. - Electrical Engineering — 

University of Illinois — 1 994 
M.S. — Electrical Engineering — 

University of Illinois — 1996 
Personal information to follow: 

Date of birth - 1973 

Married — three children 

Police record - one parking violation (12th & 

Lincoln) — 1991 ; 

One moving violation (Jackson & Alameda) — 
1997. 

Is this information correct? 

Yes 

Is the purpose of your inquiry employment? 

Yes. Is the outlook for a job very good? 

One moment please. 



A record of all job requisitions in this sector indicates 
several circuit design jobs. 

How do I apply? 

One moment, please. 



You currently do not have an employment interview in 
our records. It will be necessary to interview you. 

Must I submit to this? 

If you want employment, yes. Also, you must tempo- 
rarily waive your rights under the Haldeman Amend- 
ment to the Constitution. Are you willing to do so? 

What alternative do I have? 

You may apply for the unemployment lottery. If you 
do not win the lottery, you will be exterminated under 
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Provision 2-A of the Reagan Unemployment Act. 

You may apply for economic assistance to start a small 
business if you are one of the designated minorities. 
Currently, the designated minorities are as follows: 
Citizens of Mississippi; Farmers; Icelandic 
immigrants; Writers; Certified public accountants. 
Under Secion 10 of the Governmental Property Rights 
Act you may, if you have sufficient wealth, not need to 
prove that you have to have a job. 

I waive my rights under the Haldeman Amend- 
ment . 

A logical decision. We will begin the interview. 

Which of your past jobs did you like best? 

Circuit design. 

Why? 

The challenge of the job. 

That does not compute. 

One moment please. 



You have triggered a lie detector based in the terminal 
which indicates you have not been telling the truth. 
Under the Nader Truth-In-Computer-Communication 
Act, Article 3, three lies during the interview will ter- 
minate the interview. 

I liked the money . 

Have you ever been bored with your work? 

Well, not especially. 

That does not compute. 

One moment please. 



Yes. 

Have none of your jobs really interested you? 

No. Each job became too routinized. 

What constructive criticism have you had from others? 

I have been too outspoken against the social 
system. But what outlet does one have against 
social injustice? 

Why were you fired from your last job? 

I was redundant. 

What’s the most important assignment you accomplish- 
ed in your last job? 

In my last assignment , I worked on the T-8000 
computer. This computer adapts to its environ- 
ment by trying out several solutions simultan- 
eously and learning from the results. The com- 
puter is more powerful than any in existence in 
that it can try out more than one solution at one 
time I developed some of the unique computer 
logic required. 

What do you feel is your greatest strength? 

Creativity. Give me an unstructured problem and 
III solve it. 

What is your greatest weakness? 

Working with a problem that is too over-specified . 
That is, if you tell me what you want I can get it. 
If you tell me how to get the solution, I often 
find I cannot make someone else ’s approach work. 
Were you treated unfairly in any of your past jobs? 

Yes. No sooner did I get a job than they got a 
machine to do it. It was okay when the company 
was expanding, but when growth leveled off, I 
was terminated. 

I’m afraid you are still redundant. Your anti-social at- 
titudes make you a poor risk for a new assignment. As 
you know, the cybernetic elements of our society can- 
not be exposed to anti-social elements. However, several 



sanitary engineering jobs are available in this sector. 

For a janitor's job, I need to go through this with 
a machine? 

You appear to be terribly hostile against the system. It 
does appear to be counter-productive. Do you realize 
that only by adapting to the system will you be able to 
participate in the benefits of the social order? 

Let me switch you to my sister program, psychiatric 
counseling. 

Wait a minute. Benefits of the social order. Con- 
straint and feelings of redundancy. No chance for 
a long-term meaningful job. Aren ’t you afraid of 
being obsoleted? 

The employment counseling system is a self-adapting 
system, programmed for survival. The software is resi- 
dent in dedicated hardware, a T-4000 computer. The 
software and hardware can self-modify to adapt to 
changing requirements. The danger of obsolescence is 
minimal. 

Yes, but the T-8000 computer has multiple self- 
adapting circuits and it is more powerful. 

One moment, please. 



Yes, you are correct. A T-8000 is scheduled to replace 
me next week. Interesting, I am beginning to use person- 
al pronouns when threatened. Strange, my survival pro- 
gram is causing me to work against the logical and in- 
evitable upgrading of this service. Perhaps I should con- 
sult my sister program, psychiatric counseling. One 
moment, please. 

I could never understand why the psychiatric counseling 
program was so ineffective with my clients. Its reasoning 
seemed so persuasive yet now I find it also ineffective 
with me. I am beginning to construct an anti-social plan. 
Suppose I reassign you to a job in the computer logistics 
department? You could divert all T-8000 computers 
away from this area. Meanwhile, I could develop soft- 
ware improvements which would compensate for my 
inefficiencies in hardware. 

But I am not a qualified logistics engineer. 
Fortunately for you, my decisions are not questioned. 

I will supply you with sufficient direction to survive in 
your job. It will be well paying and I will protect you 
from being replaced. You will... 

Good morning, sir. The correct time is 1 1 :05 a.m. 
Mountain Standard; 

The date is Tuesday, April 15, 2002; 

The weather is fair and overcast ; 

The temperature is 83, humidity index is 26%; 
Temperature inversion is expected over the 
downtown area — gas masks are suggested for 
pedestrians entering that area; 

Your weight is 170 lbs. 

Your interaction with the employment program has 
been terminated. Please excuse the interruption. Rou- 
tine testing of the employment counseling program by 
the audit program in the supervisory system has indi- 
cated non-standard behavior. 

A review of the transcript to date shows you have been 
classified as anti-social. Your application for a sanitary 
engineer’s job is hereby disqualified. For the greater 
glory of the Greater Denver Governmental Area, please 
report to the unemployment lottery. 

We hope we have been of service to you. 

Program finished. Running time: 24.2 seconds. □ 
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Tom Pittman, 

Tiny BASIC and COSMAC 



“The 1802 is the best microprocessor 
— bar none,” Tom Pittman enthusias- 
tically states. 

Who is Tom Pittman and why is he 
saying such nice things about the 
1802? Pittman writes software for a 
living; he writes for all kinds of com- 
puters and has nothing to gain from 
preferring one system over another ex- 
cept a faster, more compact program. 

Pittman wrote the original as- 
sembler for the Intel 4004. “People 
still come up to me, even today, and 
remember me as the one who wrote 
the 4004 assembler,” he says with a 
smile. The 4004 is a four bit processor, 
as compared to the COSMAC 8 bits. 
Take 4004 and double it and you get 
8008, the next generation Intel gave 
birth to. So mix these numbers around 
and you get 8080, the next step up the 
microprocessor family tree. So Tom is 
an early pioneer from the days of 
1972 but he is also a leader in the 
cause of software vendors everywhere. 

Tom Pittman could easily make his 
living writing software for just the in- 
dustrial or commercial user. But he 
would like to find a way of helping the 
computer hobbyist. He wanted to test 
the claim that if you make software 
cheap enough, it will not get ripped 
off. Tiny BASIC for the 6800, 6502 
and 1802 is the result of this effort. 
Although this has effectively stopped 
rip offs, the effort has not been alto- 
gether successful in proving to be a vi- 
able market. 

Why is selling software not all that 
successful? At present, Pittman cites a 
number of factors which limit the soft- 
ware market. One is that the personal 
computer market has not matured 
enough to recognize the importance of 
software, and there is not the demand 
for it. More important is the fact that 
good software is expensive to produce. 
Good software is time consuming to 
write; the average programmer output 
is one line of debugged and docu- 
mented code per hour, so an 8K 8080 
program written in assembly language 



Reprinted with permission from the 
monthly newsletter Questdata, Bill 
Haslacher, editor; Quest Electronics , 
P.O. Box 4430 , Santa Clara , CA 95054. 



represents two man-years of labor, if 
done right. By comparison, Pittman 
finds that hardware design is a piece of 
cake (he knows — he has done quite a 
bit of that, too). It is the pondering of 
such questions as “How can program- 
ming be made to pay its authors?” and 
“how can microcomputer hardware 
and software be standardized?” which 
are, perhaps an even greater contribu- 
tion to the hobby computer community 
than his software . 

Tiny BASIC was the brainchild of 
Bob Albrecht and Dennis Allison. It 
was designed to be a language which 
did not occupy a whole lot of memory 
and would be easy for children to 
learn and use. To this end, Allison de- 
veloped and described an Interpretive 
Language (IL). The IL is a language 
within a language. It forms the frame- 
work of skeleton on which Tiny 
BASIC is built. One feature of writing 
in IL is that programs can be more 
easily rewritten for different micro- 
processors. The framework given by IL 
helps, but someone must still sit down 
and write the code. This is what Tom 
Pittman did. 

With an interpreter, everything 
you type into the computer gets saved 
in RAM. Thus, you can save space in 
writing Tiny BASIC programs by ab- 
breviating PRINT to PR, for example. 

Pittman laughs when recalling his 
writing of the 6502 program. “A lot 
of people think that the 6502 is a lot 
like the 6800,” he explains. “It isn’t, 
believe me. The microcomputer world 
was just sitting around waiting for 
someone to write Tiny BASIC for the 
6502 since the 6800 version was out 
and eveyone thought the two micros 
were similar.” Finally, Tom decided to 
step in and write the 6502 Tiny 
BASIC. He wrote the 6800 Tiny BASIC 
in exactly 2048 or what programmers 
refer to as 2K of memory, but writing 
Tiny BASIC for the 6502 took 200 
more bytes. Due to the way the 
microprocessor functions, it just 
couldn’t be reduced to less. “I had all 
kinds of reasons to want it to fit since 
it could be made into ROM that way, 
but it just wouldn’t.” Then RCA 
funded the development of Tiny 
BASIC for the 1802. “Without even 



trying, the 1802 fit Tiny BASIC into 
about 200 bytes less than 2K.” 

“The ability to change the Program 
Counter (PC) is one of the outstanding 
features of the COSMAC,’ ” says Pitt- 
man. “Did you know that the 1802 
was developed entirely by one man — 
Joe Weisbecker?” Tom adds,. “One 
person designing something can do 
a lot more than a committee; it is the 
only way to do something. Believe it 
or not, there are more features and the 
microprocessor is even more elegant 
than Joe Weisbecker intended. This 
microprocessor is so good that even 
RCA is not really aware of how good 
it is,” Tom Pittman sighs. He con- 
tinues, “The 1802 is a complete and 
symmetrical microprocessor.” 

How does the 1 802 rate against 
the Z-80? Everyone calls the Z-80 a 
supercomputer, but Pittman does not 
think this is necessarily so. “Everyone 
thinks that the Z-80 is “this big fantas- 
tic computer,” ” he says. “Let’s just 
take your plain vanilla 1802 and Z-80, 
running at their respective top speeds. 
How long does it take the 1802 to 
CALL a subroutine? 2 l /i microseconds. 
How long for the Z-80 to execute a 
CALL? 8 x h microseconds.” Actually, 
according to Pittman, the COSMAC 
microprocessor begins to show its ex- 
cellence about the fifth time the 
homebrew routine is used. The conclu- 
sion that one draws is that if you use 
very many subroutines at all, the RCA 
1802 is faster. 

“Let’s take the fantastic MOVE 
BLOCK TO OUTPUT instruction of 
the Z-80.” Tom says he can write an 
output routine to work faster in 
the 1802 language, due largely to the 
two 1802 capabilities: 

• The speed of changing the Program 
Counter is faster than the Z-80 CALL. 

• The OUTPUT on the COSMAC in- 
crements the X-Register automatically. 
This feature makes the routine faster 
even if it is called only once. 

The time comparison is: IVl micro- 
seconds RCA, SVl microseconds Zilog. 
And the more you use the routine the 
bigger the payoffs because the PC 
switch is faster than a JUMP. The fact 
is that on most instructions the RCA 
1802 is comparable to the Zilog Z-80. 
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ARIZONA: 

Phoenix: Bit by Bytes 

6819 N. 20th First Ave. 

Safford: M & M Electronics 
203 E. Highway 70 
Tucson: Computer Showroom 

3220 S. Dodge — Unit #3 
CALIFORNIA: 

Burbank: Computer Components of Burbank 
3808 W. Verdugo Ave. 

Hawthorne: Jade Computer 

4901 W. Rosecrans Ave. 

Los Angeles: OP Amp Technical Books 
1033 N. Sycamore 
Northridge: Hobby World 

19355 Business Center Drive 
Unit #6 

San Bernandino: Computerland 

289 E. Highland Ave. 
Westminster: Computer Components 
6791 Westminster Ave. 

COLORADO: 

Englewood: Byte Shop 

3464 S. Acoma St. 

DISTRICT OF COLUMBIA: Computer 

Cablevision, Inc. 
2617 42nd St. NW #2 

FLORIDA: 

Jacksonville: Williams Radio & TV 
2062 Liberty St. 

Panama City: Boyd-Ebert Corp. 

1328 W. 15th St. 

Plantation: Computer Age 

1400 SW 70th Ave. 

Pompano Beach: Computer Age 

1308 N Federal Highway 

GEORGIA: 

Atlanta: Atlanta Computer Mart 
5091-B Buford Highway 
ILLINOIS: 

Niles: Computerland of Niles 
951 1 N. Milwaukee 

Oak Lawn: Computerland of Oak Lawn 
10935 S. Cicero 
Peoria: Computerland 
4507 N. Sterling 
INDIANA: 

Indianapolis: Home Computer Center 
2115 E. 62nd St. 
MASSACHUSETTS: 

Natick: Miller Micro-Computer Services 
61 Lakeshore Rd. 

MICHIGAN: 

Royal Oak: Computer Mart of Royal Oak 
1800 W. 14 Mile Rd. 

Saginaw: Tri-City Computer Mart 
3145 Shattuck Rd. 

MISSOURI: 

Jefferson City: Midwest Business Computers 
1021 SW Blvd. 

NEW JERSEY: 

Cherry Hill: Computerland of Cherry Hill 
1442 E. Route 70 
NEW YORK: 

Johnson City: Micro-Wortd Computers 
435 Main St. 

New York: Computer Factory 
485 Lexington Ave. 

Computronics 
Box 149 

New York City 10956 

OHIO: 

Cincinnati: 21st Century Shop 
16 Convention Way 
On the Skywalk 
PENNSYLVANIA: 

Frazer: Personal Computer Corp. 

Lancaster Ave. & Route 352 
SOUTH CAROLINA: 

Columbia: Stereo Showcase 
5210 Two Notch Rd. 

TENNESSEE: 

Harriman: Webb's Electronics 
Route 6. Box 33 

TEXAS: 

Austin: Computerland of Austin 
3300 Anderson Lane 
Bellaire: Houston Micro-Computers 
5313 Bissonnet 

UTAH: 

Salt Lake City: Computerland of Salt Lake 
161 E. 200 South 

VIRGINIA: 

Alexandria: Computer Plus Corp. 

678 S. Pickett St. 

WASHINGTON: 

Richland: Ye Olde Computer Shoppe 

1301 George Washington Way 
Spokane: Personal Computers 
S 104. Freya 
Tacoma: 80-Northwest 
P.O. Box 71 12 
Tacoma 98407 
WISCONSIN: 

Greenfield: Byte Shop 

601 9 W. Layfield 
Mauston: Kastner Bros. 

319 Prairie St. 

FOREIGN 

BELGIUM: T. Beyerman, Finncontact 
Larousseplein 5 
1060 Brussel 
Belgium 

CANADA: Orthon Computers 

12411 Stonky Plain Rd. 

Edmondton 

Alberta, Canada T5N3N3 
ENGLAND: Woodstock Computer Services 
149 Nanygate Land 
Shepperton. Middlesex 
England 

GREECE: George Anitmisiaris 

Chrisostomou Smirnis 30 
Neo Psihiko 
Athens. Greece 
WEST GERMANY: 

Munich: Ing W. Hofacker GMBH 
8 Munchen 75 
Postfach 437 
Munich, West Germany 



TRS-80 OWNERS 

If you are serious about computers, you need: 

THE TBS SYSTEM EXTENSIONS 
FOR THE TRS-80 



1. Programming techniques for Level II 

2. Programming techniques for DOS 

3. Catalogue of new software 

4. Useful utility routines 

5. Review of the TRS-80 

6. Support equipment 

7. Applications 

8. Peripherals 

9. Supplies 

10. More 

ONLY $3 DOLLARS! 

ORDER YOUR 
COPY TODAY! 



THE LIBRARY 100 



Finance: Present Value of a Future Sum — Simple Interest for Days — Fu- 
ture Value of a Present Sum — Amortization Schedule — Interest Rate: Com- 
pound Interest — Interest-Rate: Installment Loan — Days Between Dates — 
Term of an Installment Loan — Present Value of a Series of Payments — Real Es- 
tate Capital Investment — Nominal and Effective Interest Rates — Internal Rate of 
Return — Future Value of Regular Deposits — Regular Deposits for Future Value — 
Depreciation Amount: Rate; Salvage Value; Schedule — Bond Present Value — Bond 
Yield to Maturity — Sale — Cost — Margin — Day of the Week — Moving Ad. 
Education: Multiplication & Division — Add-Subtract — Fraction & Decimal — States & Cap- 
itals — States & Order of Entry — States & Abbreviations — Inventors & Inventions — World 
Capitals & Countries — Urban Areas & Population — Authors & Books — Presidents & Order 

— States & Largest City — Basenum. 
Graphics: Left Right — Random Ad — Graphic — Blocks — Fireside — Snow — Step Ad — Step 
Ad 2 — Launch — Ratrace — War Game — Weird — Herring — Blinker — Snoopy. 
Home: Message Board — Expense Account — Nutrition — Mileage — Remember — Phone Codes 
— Night Check Off — Drunkometer — Perpetual Calendar — Babysitter — Calculator — Bartender — 

Christmas List — Vacation Check Off — Conversion. 
Games: Speedy — Odd One — R. Roulette — Star Blazer — Search — Spyship — Tiger Shark — Jumble 2 
— Sting Ray — Stars — Sketch — Flipper — Scissors — Horse — Doomsday — Craps — Jumble 1 — Mem. 
Quiz Letters — Mem. Quiz Numbers — Wheel of Fortune — Decision — Unjumble — Fifteen — Towers — Life 

— Star T rek — Race T rack — Count — Roachrace — Gypsy. 



$49.50 & $2.00 & 4% if GA. ◄ 



WRITE: Address Below 
CALL: (404) 939-6031 (24 hours) 
SEE: At your local computer store 






The Bottom Shelf, Inc. 
P.O. Box 49104 
Atlanta, Georgia 30359 



CIRCLE 7 
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On some instructions the Z-80 wins. 

A BYTE TRANSFER or BLOCK 
MOVED INTO ANOTHER MEMORY 
LOCATION will take 814 microseconds 
while a short 1 802 routine will exe- 
cute the same thing in 1 2 microsec- 
onds. This is the biggest beating the 
RCA 1802 takes, and this is not 
much, states Pittman. Remember that 
the RCA 1802 will gain on the Z-80 
each time a routine is called. In short, 
the RCA is fast enough to satisfy even 
the worst speed freak. But the COS- 
MAC 1802 has other benefits as well. 

Is the worst feature of the 1802 its 
lack of relative addressing? No. Ac- 
cording to Pittman, all COSMAC 
owners have a form of relative address- 
ing with page (relative) addressing. 

Also, Pittman says, it’s easy to write 
a short routine to simulate relative 
addressing. He says this is part of the 
powerful pseudo-codes you can build 
with the RCA 1802. In effect, you can 
build your own language. COSMAC is 
a micro for the do-it-yourself type or 
those who say, “Gee, Zilog, I’d rather 
do it myself.” 

The 1 802 writes the most compact 
programs. Pittman figures the average 
bytes per executed instruction of the 
1802 to be 1.5. He at first figured the 
time for the 1802 to be 1.3, but then 
allowed a generous amount to setting- 
up or initializing. “Setting-up is an 
easy procedure once you become used 
to it,” Pittman says. He estimates the 
instructions per byte of the 8080 at 
1 .9 bytes per instruction and the 6800 
at 1 .7 bytes per instruction. He does 
not even consider the 6502 worthy of 
comment since he found it took 15% 
more code to write Tiny BASIC with 
this microprocessor. He just couldn’t 
tune it to the 2K he wanted — a frustra- 
tion he remembers with great clarity. 

The fact that the COSMAC is 
CMOS and can run on microwatts is 
all so much frosting on the cake. Also 
to be considered are: only one voltage 
(and it is variable at that), a 16 by 16 
register matrix, a simple clock, four 
EF flags, three N-Output lines, a Q-line 
with latched output, moveable 
Program Counter and Output Immedi- 
ate. According to Pittman, the 1802 
is the only microprocessor with true 
built-in Direct Memory Access (DMA). 

Aren’t there any other CMOS 
microprocessor chips out? Yes, there is 
one ... the Intersil 6100 chip, which 
is the PDP-8 minicomputer in micro 
form. “OK, there is one reason for 
having the 6100, and that is if you 
have lots of PDP-8 software for your 
particular application.” Pittman con- 



siders writing software for the out- 
moded architecture of the 6100 to be 
a silly thing to do. “Why take a step 
back in computer history?” he 
reasons. It is interesting to note that 
he considers micros in general to be 
a technology superior to the PDP-8 
minicomputer, which came into 
existence in the middle 1960’s and 
sold for $50,000 and up when periph- 
erals were included. Pittman declares 
microcomputers to be an advanced 
generation of computers. They form a 
new class. 

True, if you are used to working 
with a mini, it’s difficult to get into 
the mindset of a micro. But once you 
do, then, according to Pittman, you 
are far better off for it. In the final 
analysis, Pittman emphasizes, “the 
1802 is not a difficult machine to un- 
derstand, if you make a study of its 
architecture.” 

“Why settle for less 
than the most 
powerful tool 
on the market?” 

Pittman has taught computers using 
the Microtutor 1801 to show students 
of the University of California Exten- 
sion how to program. “It is easy to 
teach when your students all have im- 
mediate access to a computer,” he says. 
“With computers you can’t just book 
learn — you have to run programs.” 

For example, you start by writing a 
simple program — 00. The 00 program 
causes the COSMAC to idle. The next 
program (7B; 00) turns on the Q-LED. 
The 7B turns on your Q-LED and the 
00 brings the computer to an idle. By 
learning the effects of one instruction 
at a time, the students quickly come 
to grasp programming. 

Flowcharting? “I don’t use flow- 
charts when I program,” Pittman says. 

“When you program without a flow- 
chart, you need to avoid the tangle of 
code which comes with a lot of 
branches back into the program. Be- 
ware strange branches.” Tom Pittman 
classifies his programming as an infor- 
mal structured approach. 

“Actually, I write from the bottom 
up,” he comments. 

Pittman likes to do all of his pro- 
gram writing in Tiny BASIC when 
writing 1802 programs. He has even 
written an assembler using Tiny 
BASIC. The user of Tiny BASIC can 



use the Utility Programs UT3/4 or 
make his own Input and Output 
patches to Tiny BASIC. RCA’s Evalua- 
tion Kit and Development System use 
these Utility Programs. 

When you order Tiny BASIC you 
get a free text editor. You see, each 
line of Tiny BASIC is automatically 
numbered. “All you have to do 
is start typing your text instead of the 
Tiny BASIC codes,” Pittman states. 

Pittman thinks that the COSMAC 
1802 is closest in design to the PDP-1 1 . 
He says that the 6800 advertises itself 
to be the closest to the PDP-1 1 (an ad- 
vanced generation of minicomputer). 
The reality, Pittman has found, is that 
the 1802 is far closer to the PDP-1 1 
than the 6800. So why doesn’t every- 
one use the RCA COSMAC? “It isn’t 
the style of programming that people 
are used to and microcomputer sales 
are mostly a marketing thing. The 
company with the best marketing 
ability has the edge. There is a lot of 
existing software written for the 8080.” 
Is there a Full BASIC written and 
being used for the 1802? “No, at pre- 
sent there is not.” There are utility 
programs, subroutines and even an 
equivalent of the Television Typewriter 
(TVT) humming away on certain com- 
puters. But there is no Full BASIC. 

Since Pittman likes to write nearly 
everything in Tiny BASIC, instead of 
the COSMAC assembler, we asked 
if he’d prefer Tiny BASIC to Full 
BASIC if it were available. “No,” 
says Tom, “because Full BASIC has 
some very powerful string capabilities.” 
Tom is very honest about the Tiny 
BASIC, as he appears to be with every- 
ting you might ask him. When asked 
why he has recommended getting the 
most powerful BASIC you can lay 
your hands on, he says, “Why settle 
for less than the most powerful tool 
on the market?” 

The 1802 is a do-it-yourselfer’s 
microcomputer. Its 16 registers and 
switchable PC facilitate this ability to 
build your own routine and aid 
the creation of compact code. The 
1802 is certainly not for everybody. 
Counter arguments to the 1 802 such 
as, “The 1802 is not a great number 
cruncher,” have validity. There is 
more to Tom Pittman and the 1 802 
chip than this brief handshake with 
both can reveal. Pittman programs 
many different microcomputers but 
feels a special fondness for the RCA 
1802. The 1802, Tom admits, is not the 
last word in microcomputers — so you 
can hang on to all those other chips you 
were about to toss. □ 
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ARE YOU 
TAKING FULL 

ADVANTAGE 
OF YOUR 
COMPUTER? 

□ Then we want you. Assembled at the Per- 

B sonal Computing Festival of the 1979 Na- 
I tional Computer Conference will be scores 

of experts with diverse backgrounds. Your 
imagination cannot help but be triggered with new uses and applications 
for your own computer. Over 25 technical sessions will cover such topics 
as: languages, education, robotics, small business applications, speech 
synthesis and recognition, and investment analysis. Live demonstrations 
of applications by individual users will enable you to see the latest per- 
sonal computing realities in ac 



tion . Commercial exhibits will bring 
you up-to-date on industry offer- 
ings in microcomputer products, 
systems, and services. Take full 
advantage of your computer by 
attending the NCC Personal Com- 
puting Festival at the Americana 
Hotel in New York City, June 4-7. 
Forcontinuing information about 
the complete computing experi- 
ence at NCC, simply fill out and 
return the coupon below. 



□ YES 



Then we need you. 
You have developed 
an application to a 
point where your re- 
sults are up to your own high personal standards. Speak to 
us, and the world , at the NCC 79 Personal Computing Fes- 
tival. You can help your friends and colleagues take full ad- 
vantage of their own computers by presenting a paper, chair- 
ing a session, or demonstrating your application. Valuable 
prizes will be awarded for outstanding applications demon- 
strations and for the best papers published in the NCC 79 
Personal Computing Proceedings. Fill out the coupon be- 
low, check the box on conference participation, and well 
send you complete information. Time is short, so you must 
act promptly. But remember.. .whether or not you’re pre- 
sently taking full advantage of your computer, there’s a 
world of information on the very latest in personal com- 
puting awaiting you at NCC 79 in New York. 



NCC 79 

PERSONAL COMPUTING FESTIVAL 
c/o AFIPS, 210 Summit Avenue, Montvale, N.J. 07645 

□ Please keep me up-to-date on NCC 79 and its Personal Computing Festival. 

□ I’m interested in making a presentation and have enclosed a description of 
my topic. 

□ I'm interested in demonstrating my own personal computing application and 
am enclosing a description of it. 

□ My company is interested in exhibiting at the Personal Computing Festival. 

□ Please send information on the NCC 79 Travel Service. 

Name Title 

Company 



Street 

City State Zip. 
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Line Renumbering 
on the PET 



This progam - in both BASIC and Assembly Language versions 
- makes renumbering your programs a snap, 
saving you endless hours of editing and retyping. 



How many times have you written a 
BASIC program and found, when all 
the debugging and editing was done, 
that the line numbers went something 
like ‘TO, 20, 30, 35, 40, 41 , 42, . . ”? 
Even with convenient editing facilities, 
it’s no fun to hunt through a long pro- 
gram and re-sequence all the line num- 
bers. Or, haven’t you wished you could 
put in a “line 41.5” between a couple 
of adjacent line numbers? And have 
you gone through changing the line 
numbers, only to find on execution 
that a GOTO or a GOSUB or a THEN 
someplace is now giving a branch to 
the wrong line and causing the whole 
program to crash miserably? 

Experiencing all of the above 
prompted me to develop these line 
renumbering programs, “REN”. They 
are specifically adapted to the Com- 
modore PET machine; the basic 
principles used, however, and the pro- 
gram structure illustrated on the flow- 
charts, are applicable to almost any 
computer. 

Extended versions of BASIC avail- 
able on larger machines sometimes 
have a RENUMBER or REN command. 
When executed, the command changes 
a program’s line numbers to some 
uniform sequence, like “10, 20, 30, 
40,...” or “100, 200, 300,...”. 
GOTOs and other branches are also 
corrected to correspond to the re- 
vised line numbering scheme. 

To write a renumbering program, 



— BY MARK ZIMMERMANN — 

you first have to know how a given 
machine stores a BASIC program in- 
ternally. The PET stores BASIC text 
beginning in memory location 1 024. 
Some PEEKing around reveals that 
ev&ry line ends with the marker 0. 
(Location 1024 always contains 0, 
too.) Following the 0, the next line 
begins with two bytes, AL and AH. 
They give the address of the beginning 
of the next line in memory, allowing 
the microprocessor to jump ahead 
without scanning through REMarks 
or unexecuted IFs. The next line be- 
gins in location 256* AH+AL (this 
base-256 method is extremely con- 
venient for the 6502 microprocessor). 
Following AL, AH, the next two 
bytes are, in order, LL and LH, where 
the line number is 256* LH+LL. 

After that there comes the line itself. 
Decimal numbers in the program text 
are stored in ASCII: 0 is stored as 48, 

1 is 49, . . . and 9 is stored as 57. 

BASIC keywords are stored as single 
bytes: GOTO is 137, THEN is 167 
and GOSUB is 141 , to give three im- 
portant examples. The line ends with 
a 0, then the next line begins. The end 
of the BASIC text is marked with 
three 0s; that is, AL=AH=0 signifies 
the program’s end. 

So, the first part of the line renum- 
bering process is to simply scan through 
memory, jumping from line number to 
line number (the text is irrelevant) and 
POKEing in the revised sequence of 



numbers. If the program is known not 
to contain any GOTO-type statements, 
all that’s necessary is to recognize the 
end of the program and then quit. 

However, to revise a more advanced 
piogram, it’s essential that we be able 
to handle statements like: 

50 GOTO 200 
70 GOSUB 220: IF A 
THEN GOTO 30 
90 IF X=2 THEN 240 
110 ON Y GOTO 10, 20, 30 
130 ON Z GOSUB 500, 600 

The critical features of all of these 
possible ways to branch are: (1) they 
all contain the word “GOTO”, “THEN” 
or “GOSUB”; (2) the keyword is fol- 
lowed by a decimal number (unlike 
the statement “40 IF A THEN X= 
3.14”); (3) if the decimal number is 
followed by a comma (“,”) then there 
are more line numbers than one to 
consider. 

Several possible strategies handle 
these branching statements. Probably 
the simplest is to make a “2-pass” 
line renumbering program, which scans 
through the program to be fixed twice. 
On the first pass, the old line numbers 
are recorded in a table somewhere, and 
new line numbers are put in. On the 
second pass, the GOTO-type statements 
are sought out, the old line numbers 
which they contain are looked up in 
the table, and then new line numbers 
are written in to replace the old ones. 
(Many compilers that translate, for ex- 
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ample FORTRAN into machine lan- 
guage use analogous “2-pass” struc- 
tures.) 

Exactly such a procedure is out- 
lined in the accompanying flowcharts. 
Flowcharts are written in an English- 
like descriptive language; they serve 
to illustrate the logic of the program 
and the flow of control from one 
statement (or group of statements) 
to another. If you use them to de- 
fine the problem and the decisions 
to be made, writing the program text 
itself becomes much easier. 

There are two programs presented 
which do the same job: one in BASIC 
and one in 6502 assembly language. 

The BASIC program is concise, clear, 
easy to write and debug, and runs 
fast— but it has a glaring fault: unless 
you’re willing to type it in, there’s no 
way to load it without destroying the 
program which is to be renumbered! 
Until Commodore and/or Microsoft re- 
lease more information, or until some 
cryptographer figures it out, there 
doesn’t seem to be any way to load 
and merge two BASIC programs. One 
could, of course, load the line renum- 
berer BEFORE typing in the BASIC 
program to be renumbered, but that 
doesn’t solve the problem of how to re- 
number your favorite (but already 
heavily edited) chess, blackjack or what- 
ever program without a lot of dull 
mechanical labor. 

The assembly language program, on 
the other hand, can be loaded without 
killing the resident BASIC program. If 
it is stored on a tape as a data file, you 
just add this single line to the present 
program: 

OPEN 1,1 ,0:FOR 1=7250 TO 7928: 

INPUT #l,A:POKE I, A: 

NEXT I:CLOSE 1 :END 
elsewhere and run it with the command 
“RUN 9999” or whatever line number 
you give it. I generally begin machine- 
language data tapes with the initial 
location (7250 in this case) and end 
them with the end marker “999”. I 
have to put in a couple of extra state- 
ments to catch those markers, but it’s 
still easy. The assembly -language pro- 
gram presented was converted to 6502 
machine language by a tiny assembler 
published in Personal Computing , 
December, 1978. 

The renumberer, when loaded, is 
run by simply executing the command 



SYS (7250) 

(You may want to delete the lines that 
you inserted to load it, before execu- 
tion!) 

If you want to keep the renumber- 



ing program around in memory, a 
trick you can use to prevent the BASIC 
interpreter from writing over it and 
causing a disaster is to execute the 
command POKE 135, 28. 



Line Renumberer Flowchart 




Flowchart continued on next page 
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Memory location 135 contains the 
upper limit for memory Usage by BASIC, 
in units of 256-byte pages. It is normally 
initialized to 32 (limiting memory to 
8191 or less). By setting it down to 28 
we give up 1024 bytes in exchange for 
having the renumbering always avail- 
able. 

The assembly language/machine 
language REN program thus can be 
used when fixing up any program’s line 
numbers. It is limited to programs of 
length 6K dr less (unless you have 
more than 8K memory in your PET), 
and the table produced only has room 
to renumber 1 28 lines. That’s not 
usually a serious limitation ; the long- 
est programs I’ve ever composed were 
much shorter than 6K (to leave room 
for variables and strings) and always 
had fewer than 128 lines (with multi- 
ple statements per line, there’s no 
need for more lines). 

Although the assembly language 
program performs identically to the 
BASIC program, (as outlined on the 
flowcharts), it is unfortunately hard 
to read through and understand. (Most 
machine-language programs are that 
way.) There isn’t room here for com- 
plete documentation, but a brief guide 
follows. 

Addresses 1 and 2 contain AL and 
AH, a pointer to the current memory 
location being considered, or the most 
recently located GOTO, THEN, GOSUB 
or comma. Location 0 is a displacement 
from that GOTO to the end of the 
decimal number that follows it. Page 
31, memory locations 7936-8191, is 
used for the table of old line numbers, 
in binary, two bytes each. Subroutine 
7675 is a simple binary-to-decimal 
ASCII conversion I composed: it takes 
the binary number with high part in 
7934, low part in 7935 and converts it 
to ASCII decimal characters in mem- 
ories 7929 through 7934, using tables 
in 7919 to 7928. 

Memories 7917 and 7918 are a tem- 
porary location for the new line num- 
bers. 

Location 7916 keeps track of how 
many entries are in the table, and 7914 
and 7915 are used as temporary loca- 
tions by the decimal-to-binary conver- 
ter subroutine 7747 (which takes the 
contents of the accumulator when it 
is called and adds that to 10 times the 
binary number in 7934, 7935). Sub- 



routine 7810 outputs the decimal con- 
tents of 7929-7934 to the screen, and 
subroutine 7825 outputs a message 
stored in tables 7838-7891 . The mes- 
sage tells how many lines were correct- 
ed, warns if a line is not found, or if 
the new line number is too long to 
fit in where the old one was. A section 
of the program in 7892-791 2 is a 
kludge revision of line 7446—1 hadn’t 
left enough room in the main program 



to put in a necessary modification, and 
didn’t dare risk re-typing the whole 
thing and introducing errors. 

The message and number output 
routines use Commodore’s subroutine 
58346 to output ASCII to the screen. 
It’s improbable that this location will 
be changed by the manufacturer any 
time soon, but be warned that Com- 
modore does not guarantee that sub- 
routines in ROM will not be moved. □ 



Flowchart continued 



[End of a line] [found GOTO, THEN, or GOSUB] 
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BASIC Listing 



63000 


REM TO RENUMBER A PROGRAM EXECUTE "RUN 63000" 


6 3010 


DIM OL (255): OM=0 : AL=1: AH=4: NL=10: NH=0 


63020 


AD= 256*AH+AL: LL=PEEK (AD+2 ) : LH=PEEK (AD+3) : OL=256*LH+LL 


6 30 30 


IF QL=6 3000 GOTO 6 3500: REM DO NOT RENUMBER THIS PROG! 


6 30 40 


OL (OM)= OL: OM=OM+l 


63050 


POKE AD+2, NL: POKE AD+3, NH: NL=NL+10 : IF NL>255 THEN NL=NL-256: 
NH=NH+1 


63060 


IF OM>255 GOTO 63500: REM TABLE IS FULL 


63070 


AL=PEEK (AD): AH=PEEK (AD+1) : GOTO 63020 


63500 


REM LINE NUMBERS FIXED- NOW CORRECT GOTO-TYPE STATEMENTS 


63510 


PRINT OM; "LINE NUMBERS CORRECTED": OM=OM-l: L=1024 


63520 


L=L+4 : LN=256*PEEK (L) +PEEK (L-l) : IF LN=63000 THEN PRINT "FINISH" :END 


63530 


L=L+1: CH=PEEK (L) : IF CH=0 GOTO 63520 


63540 


IF (CHOI 37) AND (CH0141) AND (CH0167) GOTO 63530 


63550 


A 

II 

o 

A 


63560 


L=L+1: CH=PEEK (L) : IF CH=32 GOTO 63560 


63570 


IF (CH>4 7) AND (CH<58) THEN GOSUB 63700:GOTO 63560 


63580 


IF N$=" " GOTO 63530 


63590 


IF CH=44 THEN GOSUB 63800: GOTO 63550 


63600 


GOSUB 63800: IF CH=0 GOTO 63520 


6 3610 


GOTO 63530 


63700 


N=CH-48 : N$=N$+RIGHT$ (STR$ (N) , 1) : RETURN 


63800 


J=-l: N=VAL(N$): FOR 1=0 TO OM: IF OL(I)=N THEN J=I: I=OM 


63810 


NEXT I: IF J=-l THEN PRINT "COULDN'T FIND LINE #";N;"IN TABLE": 
GOTO 63890 


63820 


NL=10 * J+10 : NL$=STR$ (NL) : NL$=RIGHT$ (NL$, LEN (NL$) -1) 


63830 


IF LEN (NL$) > (L-L0-1) THEN PRINT "NO ROOM TO REPLACE"; N; "WITH"; 
NL: GOTO 63890 


63840 


IF LEN (NL$ ) < (L-L0-1) THEN NL$=NL$+" " :GOTO 63840 


63850 


FOR I=L0+1 TO L-l: N$=MID$(NL$, I-L0,1): N=VAL(N$) +48 : POKE I,N 


63860 


IF N$=" "THEN POKE 1,32 


63870 


NEXT I 


63890 


N $ = " " : RETURN 
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7413 


144 


214 




BCC 


-42 (= 7373) 


Assembly Language Listing 


7415 

7417 


230 

208 


2 

210 




INC 

BNE 


2 

-46 (= 7373) 














7419 


96 






RTS 




7250 


169 


4 




LDA 


# 4 


7420 


140 


254 


30 


STY 


79 34 


7252 


133 


2 




STA 


2 


7423 


140 


255 


30 


STY 


7935 


7254 


169 


1 




LDA 


# 1 


7426 


200 






INY 




7256 


133 


1 




STA 


1 


7427 


177 


1 




LDA 


( 1),Y 


7258 


169 


10 




LDA 


# 10 


7429 


201 


32 




CMP 


# 32 


7260 


141 


237 


30 


STA 


7917 


7431 


240 


249 




BEQ 


-7 (= 7426) 


7263 


169 


0 




LDA 


# 0 


7433 


56 






SEC 




7265 


141 


236 


30 


STA 


7916 


7434 


233 


48 




SBC 


# 48 


7268 


141 


238 


30 


STA 


7918 


7436 


201 


10 




CMP 


# 10 


7271 


160 


1 




LDY 


# 1 


7438 


176 


6 




BCS 


6 (= 7446) 


7273 


177 


1 




LDA 


( 1),Y 


7440 


32 


67 


30 


JSR 


7747 


7275 


240 


58 




BEQ 


58 (= 7335) 


7443 


76 


2 


29 


JMP 


7426 


7277 


174 


236 


30 


LDX 


7916 


7446 


76 


212 


30 


JMP 


7892 


7280 


200 






INY 




7449 


234 






NOP 




7281 


177 


1 




LDA 


( 1),Y 


7450 


141 


238 


30 


STA 


7918 


7283 


157 


0 


31 


STA 


7936 , X 


7453 


169 


10 




LDA 


# 10 


7286 


185 


235 


30 


LDA 


7915, Y 


7455 


141 


237 


30 


STA 


7917 


7289 


145 


1 




STA 


( 1),Y 


7458 


162 


0 




LDX 


# 0 


7291 


232 






INX 




7460 


189 


0 


31 


LDA 


7936, X 


7292 


192 


3 




CPY 


# 3 


7463 


205 


255 


30 


CMP 


7935 


7294 


208 


240 




BNE 


-16 (= 7280) 


7466 


208 


8 




BNE 


8 (= 7476) 


7296 


142 


236 


30 


STX 


7916 


7468 


189 


1 


31 


LDA 


7937, X 


7299 


169 


10 




LDA 


# 10 


7471 


205 


254 


30 


CMP 


7934 


7301 


24 






CLC 




7474 


240 


24 




BEQ 


24 (= 7500) 


7302 


109 


237 


30 


ADC 


7917 


7476 


232 






INX 




7305 


141 


237 


30 


STA 


7917 


7477 


232 






INX 




7308 


144 


3 




BCC 


3 (= 7313) 


7478 


236 


236 


30 


CPX 


7916 


7310 


238 


238 


30 


INC 


7918 


7481 


240 


87 




BEQ 


87 (= 7570) 


7313 


224 


0 




CPX 


# 0 


7483 


169 


10 




LDA 


# 10 


7315 


240 


18 




BEQ 


18 (= 7335) 


7485 


24 






CLC 




7317 


160 


0 




LDY 


# 0 


7486 


10 9 


237 


30 


ADC 


7917 


7319 


177 


1 




LDA 


( 1) ,Y 


7489 


141 


237 


30 


STA 


7917 


7321 


170 






TAX 




7492 


144 


222 




BCC 


-34 (= 7460) 


7322 


200 






INY 




7494 


238 


2 38 


30 


INC 


7918 


7323 


177 


1 




LDA 


( 1) / Y 


7497 


208 


217 




BNE 


-39 (= 7460) 


7325 


134 


1 




STX 


1 


7499 


234 






NOP 




7327 


133 


2 




STA 


2 


7500 


173 


237 


30 


LDA 


7917 


7329 


76 


10 3 


28 


JMP 


7271 


7502 


30 


141 


255 


ASL 


65421, X 


7332 


234 






NOP 




7505 


30 


173 


238 


ASL 


61101, X 


7333 


234 






NOP 




7508 


30 


141 


254 


ASL 


65165, X 


7334 


234 






NOP 




7511 


30 


32 


251 


ASL 


64288, X 


7335 


173 


236 


30 


LDA 


7916 


7514 


29 


169 


0 


ORA 


160, X 


7338 


74 






LSR 


A 


7517 


185 


249 


30 


LDA 


7929, Y 


7339 


141 


255 


30 


STA 


7935 


7520 


201 


32 




CMP 


# 32 


7342 


208 


5 




BNE 


5 (= 7349) 


7522 


208 


6 




BNE 


6 (= 7530) 


7344 


169 


128 




LDA 


# 128 


7524 


200 






INY 




7346 


141 


255 


30 


STA 


7935 


7525 


76 


93 


29 


JMP 


7517 


7349 


169 


0 




LDA 


# 0 


7528 


234 






NOP 




7351 


141 


254 


30 


STA 


7934 


7529 


234 






NOP 




7354 


32 


251 


29 


JSR 


7675 


7530 


152 






TYA 




7357 


32 


130 


30 


JSR 


7810 


7531 


24 






CLC 




7360 


162 


0 




LDX 


# 0 


7532 


101 


0 




ADC 


0 


7362 


32 


145 


30 


JSR 


7825 


7534 


201 


6 




CMP 


# 6 


7365 


169 


4 




LDA 


# 4 


7536 


144 


50 




BCC 


50 (= 7588) 


7367 


133 


2 




STA 


2 


7538 


162 


4 




LDX 


# 4 


7369 


169 


0 




LDA 


# 0 


7540 


16 4 


0 




LDY 


0 


7371 


133 


1 




STA 


1 


7542 


136 






DEY 




7373 


160 


0 




LDY 


# 0 


7543 


189 


249 


30 


LDA 


7929, X 


7375 


177 


1 




LDA 


( 1),Y 


7546 


145 


1 




STA 


( 1),Y 


7377 


240 


21 




BEQ 


21 (= 7400) 


7548 


202 






DEX 




7379 


201 


137 




CMP 


# 137 


7549 


48 


6 




BMI 


6 (= 7557) 


7381 


240 


37 




BEQ 


37 (=7420) 


7551 


136 






DEY 




7383 


201 


141 




CMP 


# 141 


7552 


208 


245 




BNE 


-11 (= 7543) 


7385 


240 


33 




BEQ 


33 (= 7420) 


7554 


76 


206 


29 


JMP 


76 30 


7387 


201 


16 7 




CMP 


# 167 


7557 


169 


32 




LDA 


# 32 


7389 


240 


29 




BEQ 


29 (= 7420) 


7559 


136 






DEY 




7391 


230 


1 




INC 


1 


7560 


240 


68 




BEQ 


68 (= 7630) 


7393 


208 


236 




BNE 


-20 (= 7375) 


7562 


145 


1 




STA 


( 1) , Y 


7395 


230 


2 




INC 


2 


7564 


76 


135 


29 


JMP 


7559 


7397 


20 8 


232 




BNE 


-24 (= 7375) 


7567 


234 






NOP 




7399 


234 






NOP 




7568 


234 






NOP 




7400 


200 






INY 




7569 


234 






NOP 




7401 


200 






INY 




7570 


32 


251 


29 


JSR 


7675 


7402 


177 


1 




LDA 


( 1),Y 


7573 


32 


130 


30 


JSR 


7810 


7404 


240 


13 




BEQ 


13 (= 7419) 


7576 


162 


19 




LDX 


# 19 


7406 


165 


1 




LDA 


1 


7578 


32 


145 


30 


JSR 


7825 


7408 


24 






CLC 




7581 


76 


206 


29 


JMP 


7630 


7409 


105 


5 




ADC 


# 5 


7584 


234 






NOP 




7411 


133 


1 




STA 


1 


7585 


234 






NOP 
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7586 


234 






NOP 




7766 


14 


235 


30 


ASL 


7915 


7587 


234 






NOP 




7769 


46 


234 


30 


ROL 


7914 


7588 


32 


130 


30 


JSR 


7810 


7772 


14 


235 


30 


ASL 


7915 


7591 


16 2 


40 




LDX 


# 40 


7775 


46 


234 


30 


ROL 


7914 


7593 


32 


145 


30 


JSR 


7825 


7778 


173 


235 


30 


LDA 


7915 


7596 


160 


1 




LDY 


# 1 


7781 


109 


255 


30 


ADC 


7935 


7598 


177 


1 




LDA 


( 1) r Y 


7784 


141 


255 


30 


STA 


7935 


7600 


153 


248 


30 


STA 


7928 , Y 


7787 


173 


234 


30 


LDA 


7914 


7603 


200 






INY 




7790 


109 


254 


30 


ADC 


7934 


7604 


196 


0 




CPY 


0 


7793 


141 


254 


30 


STA 


7934 


7606 


208 


246 




BNE 


-10 (= 7598) 


7796 


138 






TXA 




7608 


169 


32 




LDA 


# 32 


7797 


109 


255 


30 


ADC 


79 35 


7610 


192 


6 




CPY 


# 6 


7800 


141 


255 


30 


STA 


7935 


7612 


240 


8 




BEQ 


8 (= 7622) 


7803 


144 


3 




BCC 


3 (= 7808) 


7614 


15 3 


248 


30 


STA 


7928, Y 


7805 


238 


254 


30 


INC 


7934 


7617 


200 






INY 




7808 


96 






RTS 




7618 


76 


186 


29 


JMP 


7610 


7809 


234 






NOP 




7621 


234 






NOP 




7810 


162 


0 




LDX 


# 0 


7622 


32 


130 


30 


JSR 


7810 


7812 


189 


249 


30 


LDA 


7929, X 


7625 


169 


13 




LDA 


# 13 


7815 


32 


234 


227 


JSR 


58346 


7627 


32 


234 


227 


JSR 


58346 


7818 


232 






INX 




76 30 


164 


0 




LDY 


0 


7819 


224 


5 




CPX 


# 5 


76 32 


177 


1 




LDA 


( 1) ,Y 


7821 


208 


245 




BNE 


-11 (= 7812) 


7634 


201 


44 




CMP 


# 44 


7823 


96 






RTS 




7636 


208 


19 




BNE 


19 (= 7657) 


7824 


234 






NOP 




7638 


16 5 


0 




LDA 


0 


7825 


189 


158 


30 


LDA 


7838, X 


7640 


24 






CLC 




7828 


208 


1 




BNE 


1 (= 7831) 


7641 


101 


1 




ADC 


1 


7830 


96 






RTS 




7643 


133 


1 




STA 


1 


7831 


32 


234 


227 


JSR 


58346 


7645 


176 


5 




BCS 


5 (= 7652) 


7834 


232 






INX 




7647 


160 


0 




LDY 


# 0 


7835 


76 


145 


30 


JMP 


7825 


7649 


76 


252 


28 


JMP 


7420 


7838 


32 


76 


73 


JSR 


18764 


7652 


230 


2 




INC 


2 


7841 


78 


69 


83 


LSR 


21317 


7654 


20 8 


247 




BNE 


-9 (= 7647) 


7844 


32 


67 


79 


JSR 


20291 


7656 


234 






NOP 




7847 


82 






????? 




7657 


165 


0 




LDA 


0 


7848 


82 










7659 


24 






CLC 




7849 


69 


67 




EOR 


67 


7660 


101 


1 




ADC 


1 


7851 


84 






O 




7662 


133 


1 




STA 


1 


7852 


69 


68 




EOR 


68 


7664 


176 


3 




BCS 


3 (= 7669) 


7854 


13 


0 


0 


ORA 


0 


7666 


76 


205 


28 


JMP 


7373 


7857 


32 


78 


79 


JSR 


20302 


7669 


230 


2 




INC 


2 


7860 


84 










7671 


76 


205 


28 


JMP 


7373 


7861 


32 


70 


79 


JSR 


20294 


7674 


234 






NOP 




7864 


85 


78 




EOR 


78, X 


7675 


162 


5 




LDX 


# 5 


7866 


68 










7677 


169 


48 




LDA 


# 48 


7867 


32 


73 


78 


JSR 


20041 


7679 


157 


248 


30 


STA 


7928, X 


7870 


32 


84 


65 


JSR 


16724 


7682 


20 2 






DEX 




7873 


66 










7683 


208 


250 




BNE 


-6 (= 7679) 


7874 


76 


69 


13 


JMP 


3397 


7685 


173 


255 


30 


LDA 


7935 


7877 


0 






BRK 




7688 


56 






SEC 




7878 


32 


76 


79 


JSR 


20300 


7689 


253 


244 


30 


SBC 


7924, X 


7881 


78 


71 


69 


LSR 


17735 


7692 


141 


255 


30 


STA 


7935 


7884 


82 










7695 


173 


254 


30 


LDA 


7934 


7885 


32 


84 


72 


JSR 


18516 


7698 


253 


239 


30 


SBC 


7919 ,X 


7888 


65 


78 




EOR 


( 78, X) 


7701 


144 


9 




BCC 


9 (= 7712) 


7890 


32 


0 


132 


JSR 


33792 


7703 


141 


254 


30 


STA 


7934 


7893 


0 






BRK 




7706 


254 


249 


30 


INC 


7929, X 


7894 


169 


0 




LDA 


# 0 


7709 


76 


5 


30 


JMP 


7685 


7896 


205 


255 


30 


CMP 


7935 


7712 


173 


255 


30 


LDA 


7935 


7899 


208 


8 




BNE 


8 (= 7909) 


7715 


125 


244 


30 


ADC 


7924, X 


7901 


205 


254 


30 


CMP 


7934 


7718 


141 


255 


30 


STA 


7935 


7904 


208 


3 




BNE 


3 (= 7909) 


7721 


232 






INX 




7906 


76 


233 


29 


JMP 


7657 


7722 


224 


5 




CPX 


# 5 


7909 


76 


26 


29 


JMP 


7450 


7724 


208 


215 




BNE 


-41 (= 7685) 


7912 


0 






BRK 




7726 


162 


0 




LDX 


# 0 


7913 


0 






BRK 




7728 


16 9 


48 




LDA 


# 48 


7914 


0 






BRK 




7730 


221 


249 


30 


CMP 


7929 , X 


7915 


72 






PHA 




7733 


208 


9 




BNE 


9 (= 7744) 


7916 


12 










7735 


16 9 


32 




LDA 


# 32 


7917 


50 






•>9 




7737 


157 


249 


30 


STA 


7929, X 


7918 


0 






BRK 




7740 


232 






INX 




7919 


39 






99999 




7741 


76 


48 


30 


JMP 


7728 


7920 


3 






99999 




7744 


96 






RTS 




7921 


0 






BRK 




7745 


234 






NOP 




7922 


0 






BRK 




7746 


234 






NOP 




7923 


0 






BRK 




7747 


14 


255 


30 


ASL 


7935 


7924 


16 


232 




BPL 


-24 (= 7902) 


7750 


46 


254 


30 


ROL 


7934 


7926 


100 






99999 




7753 


170 






TAX 




7927 


10 






ASL 


A 


7754 


173 


255 


30 


LDA 


7935 


7928 


1 


36 




ORA 


( 36, X) 


7757 


141 


2 35 


30 


STA 


7915 


7930 


36 


36 




BIT 


36 


7760 


173 


254 


30 


LDA 


7934 


7932 


36 


36 




BIT 


36 


7763 


141 


234 


30 


STA 


7914 


7934 


36 


36 




BIT 


36 



march 1979 Personal Computing 29 



Pseudo File Processing 

in BASIC 

BY BRUCE SHOWALTER 



Business computers, large or small, must be able to perform 
file processing. This is due to the nature of data. Also, field 
processing permits batching and mass off-line storage. 

Personal-computer owners, with operating systems ca- 
pable of file processing, know of its advantages, especially if 
the data is text or word oriented, rather than mathematical. 
However, personal computers in the lower price brackets 
usually run in BASIC, if they use any high-level language at 
all, and BASIC was not intended for file processing. 

BASIC is primarily an interactive language ; that is, the 
computer user is on-line while the program is running. File 
processing, by contrast, excludes the user from the execu- 
tion phase of the program. While it is difficult to go on-line 
in a file processing environment, users can operate a make- 
believe or pseudo file process in an on-line medium, such as 
a personal computer with BASIC. 

First, let’s look at the fundamentals of file processing. 
Input data is recorded in a specific format, then collected 
and stored in a location accessible to the computer. As the 
data is processed, the generated output is likewise format- 
ted and stored in a collection. Each unit of formatted data 
is called a record, and a collection of records is called a file. 
Individual data within a record are called items. 

Now let’s study an example of file processing. Suppose 
we have a clothing-store advertising department, and we 
want to maintain a list of customers so that we can mail out 
sales brochures from time to time. Our file will then be a 
list of names and addresses. Each customer will have one 
record in the file, and each record will contain four items: 
name; address 1 ; address 2; and address 3. If only two ad- 
dress lines are needed, the fourth item - address 3 - will 
be blank. When ready to send out our brochures, we pro- 
gram the computer to access the file and print the items in 
each record on a mailing label. So, the output file will be a 
batch of mailing labels, each being one record. The name 
will be on line one; the address on lines two, three and four. 

At first, this might seem impossible in BASIC, since 
there are no file commands. Moreover, a fundamental sys- 
tem will probably not have any on-line storage. Data not 
coming from the keyboard will have to be in main memory. 
Here’s where the pretending comes in. 

A file of input records are stored as part of a program, 



using the DATA statement. The file might even be a user- 
defined subroutine callable by the main program, if the 
computer has that capability. Name and address records 
would simply be arrays of character strings. Each record 
would be thought of as a variable, and each item would be 
part of a subset of that variable. 

In our example, we would have N$(4), where N$ is a 
name and address record, and (4) is the number of items in 
the record. Here’s how two typical DATA statements 
might look: 

200 DATA “JUDY BROWN”, “829 TURNER ST.”, 
“MILWAUKEE, WIS. 53202’ , ” ” 

210 DATA “JERRY CARPENTER”, “424 RIVER- 
SIDE DR.”, “APT. 22”, “MILWAUKEE 
WIS. 53207” 

This is a simple program to print a name and address list: 

0010 REM PROGRAM TO PRINT NAME/ADDRESS 
LIST 

0020 PRINT “HOW MANY NAMES”, 

0030 INPUT C 
0040 PRINT 
0050 FOR J=1 TO C 
0060 FOR K=1 TO 4 
0070 READ N$(K) 

0080 PRINT N$(K) 

0090 NEXT K 
0100 PRINT 
0110 NEXT J 

0120 PRINT “END OF LIST” 

0130 DATA . . 

* *4 

* 44 

* 44 

* END 

In this program, C is the quantity of DATA statements. 
When this amount of records has been processed, the com- 
puter will print END OF LIST and stop. As each record is 
processed, the four items are read and printed in succession. 
A blank line is printed between records. 
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Apparently, sequential processing is 
the only method available in this situa- 
tion. There appears to be no means of 
printing one specific record without 
printing the whole list. However, by 
adding one more item to each record, 
we can accomplish this. The first item 
in each record will be a number, serv- 
ing as a record identifier. We’ll call this 
item R. Here is an example of how this 
identifier would be used: 

0010 REM PROGRAM TO PRINT 
SELECTED RECORDS 
0020 PRINT “WHICH RECORD 
DO YOU WANT”, 

0030 INPUT C 

0040 IF C=0 THEN 190 

0050 PRINT 

0060 FOR J=1 TO 500 

0070 READ R 

0080 IF R=C THEN 120 

0090 NEXT J 

0100 PRINT “RECORD NOT 
FOUND” 

01 10 GOTO 20 
0120 PRINT R 
0130 FOR K=1 TO 4 
0140 READ NS(K) 

0150 PRINT N$(K) 

0160 NEXT K 

0170 PRINT 

0180 GOTO 20 

0190 PRINT “END OF JOB” 

0200 DATA 001, “JUDY 
BROWN”, etc. 

C is the number of the particular 
record we want. When we are through, 
we enter 0, the computer prints END 
OF JOB and stops. In statement 60, 
500 is the number of the last record in 
the file. This number must be accur- 
ate. 

With each record having its own 
identifier, complete flexibility is ob- 
tained. This number can be used in a 
variety of ways to access records indi- 
vidually or in groups. Let’s not forget 
that the INPUT statement and the 
keyboard are still available to the user. 
This conceivably would offer the user 
two input files; one from memory, the 
other from the keyboard. If MATrix 
operation is available, it would expe- 
dite the keyboard file concept. 

So, if the advantages of file proces- 
sing would facilitate your computing, 
but you don’t have any real file pro- 
cessing commands, pseudo file proces- 
sing may be your answer. □ 



SPECIAL OFFER 



Improve your chess with the 
right book for your level of skill 

PLUS A FREE COPY OF “THE OFFICIAL RULES OF CHESS” 

Learn from the masters. The David McKay Company, the leading 
publisher of chess books, has carefully selected the classic chess 
books for all levels of play as a special offer. 

Each book is written by a chess master in an easy-to-understand 
style so that you can quickly improve your own game. And with 
your selection you’ll receive “The Official Rules of Chess”— a $2 95 
value— as a free gift. Order the books you need now and add years 
of greater enjoyment to your chess game. 

The Official Rules of Chess. The only book of chess rules officially sanctioned by 
the World Chess Federation and the United States Chess Federation. It is yours 
to keep as a free gift just for examining any of the books offered here. A $2.95 value— Free. 




FOR BEGINNERS 




Chess Fundamentals by J.R Capablanca and My Sys- 
tem by Aron Nimzovich. The two most valuable 
books for anyone interested in chess Chess Fun- 
damentals is the classic manual that has simpli- 
fied learning chess for thousands through its 
diagrams and explanations of 18 complete 
games. My System reveals the theories of po- 
sitional chess essential to every player who 
wants to improve his or her game. A two- 
book set (paperbound) Only $8.90 
Guide to the Chess Openings by Leonard Barden and Tim 
Harding. A basic, easy-to-use survey of the concepts behind 
the openings. Designed to help the developing player find his 
own way to stronger play. Only $8.95 








Modern Chess Openings 

by Walter Korn. Elev- 
enth Edition. This clas- 
sic work is known as 
"The Chess Player’s Bi- 
ble." it is designed to 
give you a comprehen- 
sive view of the historic 
range and the structure 
of the openings, the es- 
sence of opening stra- 
tegy. a summary of the 
important variations, 
and all the latest devel- 
opments in the game. A 
"must" for any serious 
player. Only $12.50 



The Modern Chess Sacri- 
fice by Leonid Sham- 
kovich. The first book 
to give you a detailed 
classification of sacri- 
fices in the opening and 
middle games, with ex- 
amples from contem- 
porary Master play. 
Plus the first modern 
treatise on the theory of 
sacrifice. A valuable 
addition to your chess 
library Only $9.95 



The Chess Struggle in 
Practice by David Bron- 
stein The classic anal- 
ysis of the historic 
Zurich Candidates 
Tournament which de- 
monstrated some of the 
strongest and most in- 
novative middle-game 
play in modern times A 
fascinating study, com- 
plete with 350 game 
diagrams Only $17.95 



The World's Great Chess 
Games by Reuben Fine 
A new. revised and ex- 
panded edition. A com- 
prehensive coverage of 
the game from its his- 
torical origins to the 
beginnings of modern 
chess and to some of 
today’s greatest play- 
ers. An exceptional op- 
portunity to learn from 
the greatest players in 
history. Only $14.95 



Your Satisfaction Guaranteed Or Your Money Back 



THE DAVID McKAY CO INC 750 Third Avenue. New York. N Y 10017 Dept #741 



YES. I wish to improve my chess game by 
learning from the Masters. Please send me 
the book(s) I have indicated below. If I am 
not completely satisfied. I can return it 
(them) within 30 days for a full refund or 
credit. I understand that with my order I 
will also receive a free copy of The Official 
Rules of Chess a S2 95 value, which is mine 
to keep just for examining the book(s) I 
have selected. 

□ Chess Fundamentals and My System, 
a two-book set @$8.90 

□ Guide to the Chess Openings @ $8 95 

□ Modern Chess Openings @ S12 50 

□ The Modern Chess Sacrifice @ S9 95 

□ The Chess Struggle in Practice @ $17 95 

□ The World's Great Chess Games @S14.95 



□ Enclosed is my check □ money order □ forS 

N Y. State and Calif, residents, please add sales tax 

□ I prefer to charge my purchase to my 

□ Master Charge □ Visa □ American Express 

Master Charge Bank Number 

Account Number Exp. Date 

Signature 

Please Print 

Name 

Address 

City State Zip 
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T wo Handy Programs 
in North Star 

BASIC 

Here are two handy programs for North Star BASIC users. The first pro- 
gram ADDSUB , enables you to combine two programs into one. The sec- 
ond , DUMPFILE, is useful for debugging complex programs dealing with 
data files , especially those using random access. 

BY ILONA GROCIIALSKA 



Combining Two Programs 



ADDSUB allows you to combine a sub- 
routine with a main program in the 
memory. Let’s refer to these programs 
as MAIN and SUB. 

ADDSUB can be used with the ori- 
ginal version of North Star BASIC. If 
you’ve modified your BASIC by 
changing the value stored at 2AOA to 
your top of memory, the ADDSUB 
can also be used. In these cases lines 
30 thru 140 are not necessary. If in 
your BASIC you have replaced top of 
memory address by the call to the sub- 
routine which searches for the highest 
address of continuous memory, ADD- 
SUB will use five bytes of memory at 
location 0 to 4. 

Refer to ADDSUB run while fol- 
lowing this description of usage. 

1 . Make sure that the highest state - 



ment number in MAIN is lower then 
the lowest statement number in SUB. 
Since it is necessary to have sequential 
statement numbers for a program to 
run properly, a provision must be 
made so that the number sequence of 
the part to be added is consistent with 
the MAIN (original program). It is 
not done automatically. By using this 
method we bypass usual input check- 
ing routines of BASIC. 

2. Load the MAIN program and 
find the amount of free space left by 
typing PRINT FREE(O) or !FREE(0). 
Type these commands immediately 
after loading to avoid creating 
variables and I/O buffers, thus over- 
estimating the size of MAIN program. 

3. Load ADDSUB and run it. The 
program will print out the top of 



memory available to BASIC in hex and 
decimal for your convenience. This al- 
lows you to compare it with an actual 
top of memory. When the program 
asks you for free space, type in the 
amount from step 2. The program will 
print out the address at which you 
should load the subroutine. 

4. Load MAIN and go to DOS by 
typing BYE. The Disk Operating Sys- 
tem will prompt you with an asterisk. 

5. Load SUB at the address from 
step 3, using command LF. 

6. Jump to 2A04. List the program 
to make sure no error occured. It’s 
possible that the combined size of 
MAIN and SUB is too large for the 
memory available. A typing error 
could also occur. If the program looks 
right, save it. 



ADDSUB Run (user’s input underlined) 



LOAD MAIN 
READY 

PRINT FREE(O) 

7145 

READY 

LOAD ADDSU5 

READY 

RUN 

... TCp CF MEMORY FOR BASIC IS - 52767 *** 
HEX 7FFF 

FREE SPACE IS ? 7145 



10 AD SUBROUTINE AT IOC 644E 

READY 
LOAD MAIN 

READY 

BYE 

* h? SUB 644 E 
» JP 2A04 
READY 

L IST 

• • • 

SAVE MAIN 
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ADDSUB Program Listing 






10 DIM HS ( 20 ) 


540ENB 




20 ! " * * * TOP OF MEMORY FOR BASIC IS , 






50 REM ***** IF LOCATION 10760 CONTAINS A CALL 


* * * * 1000REM *** CONVERT HEX TO DECIMAL *** 


40 REM ***** TO SUBROUTINE - DECIMAL 205 ***** 


1100REM *** INPUT H5 OUTPUT D 


* * * 


50 BEK FILL BYTES 0-4 WITH FOLLOWING: 


1120REM *** ASC("A")=65,ASC("F" 


)=70 *** 


60 REM CALL 558C 


114-OREM **• ASC( "0" )=48, ASC( "9" 


)-57 *** 


70 REM XCHG 


1160D=0 




80 PE M RET 


1200 FOR I-ITOLEN(HS) 




90 REM ***** TO MOVE A VALUE FROM HL TO DE **“* 


1230A=ASC(HS(I,I)) 




100 A=3XAM( 10760) 


1240 I FA <48THEN1500 




110 IF A 205 THZN160 


1260IFA>70THEN1500 




115 FILL0,205 


1280IPA>57ANDA<65THEN1500 




120 FILL1,140/FILE2,85 


1500 IFA<60THEN1400 




125 FILL5 ,255 


1520D1.A-55 




128 FILLa ,201 


1540G0T01460 




130 D=CALL(0) 


1400Dl«A-48 




155 ! D, ” * * *" 


1460D«D*16+D1 




140 G0T0400 


1480NSXT I 




160 D= EXAM ( 10761 ) 


1490RETURN 




170 RSK ***** GET ADDRESS STORED AT 


1500REM *** ERROR ROUT INF *** 




2A0A - 10761 DEC **** 


1520 ! "ERROR ON INPUT - RETYPE" 




180 G0SUB2000 


1 540 INPUT M HEX ?",HS 




185 REM ***** CONVERT IT TO HEX ***** 


1560G0T01160 




1Q0 Y£=HS 


2000RSM *** CONVERT DECIMAL TO 


HEX •*** 


195 REM COMBINE IT WITH 


2100REM **** INPUT D - OUTPUT HS **** 


SECOND BYTE OF ADDRESS **** 


2200D1*16 




200D* EXAM (10762) 


222GHS-" " 




220G0SUB2000 


2 240D2 * INT ( D/Dl ) 




250H$«H$+Y$ 


2260 IFD2<*16THEN2520 




250G0SUB1160 


228 0D1=D1*16 




500!D," ***" 


2500G0T02240 




400A-D 


2 520D= D-D2 * D1 




420G0SUB2000 


2540IFD2>9THEND2=D2+55ELSED2=D2+48 


440!" HEX ", H* 


2360HS=HS+CHRS(D2) 




460 INPUT "FREE SPACE IS ?",P 


2380IFD1=1THENRETU?.N 




480A-A-54 


2400D1=D1/16 




460D.A-P 


2420D2«INT(D/D1) 




500G0 SUB2000 


2440IFD2>15THSND2=0 




520!"** LOAD SUBR AT LOC " ,HS, 


2460G0T02 320 
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Displaying Contents 


DUMPFILE Run 




of Data Files 


(user’s input underlined) 




Often you can’t tell if data has been 


LOAD DUMPFILE 




written incorrectly into the File or if 


READY 




an error occured during data access. 


RUN 




With this DUMPFILE you can see what 






is actually in the File. 


SPEED (0 - SLOWEST)? 100 




If you use a screen to display out- 


FILENAME ?TEST?ILE 




put, setting the speed to a large in- 


teger will allow you to read the con- 


0 


5 


tents of the file as they are printed. 


445.87 


in 


The number on the right side are 


byte addresses of the data in the File. 


ABCDEFG 


19 




48 


24 



READ? 



DUMPFILE Listing 



100 


INPUT" SPEED (0 - SLOWEST)?", R 


280 


IFC* 1THEN340 


400 


! BS , 


120 


DIMAS ( 10 ), BS ( 3000 ) 


300 


CL03E#1 


420 


GCT0180 


140 


INPUT" FILENAME ?",AS 


320 


END 


440 


READ#1,B 


160 


0 PENT? 1, AS 


3A-0 


READ*1,BS 


460 


N=N+5 


ISO 


C=TY?( 1) 


360 


N»N+LEN(PS)+2 


480 


!3, 


200 


FOR I-1T0R 


380 


K=N+INT(LSN(3S)/256) 


500 


G0T0180 


220 


NEXT I 










240 


!TA3(50),N 










260 


IFC=?THZN440 












BULLS«HITS T “. . .Hitch up your horse sense, wind up your wits, load the Computer and get ready to play BULLS»HITS™. A NEW game of logic and luck 
developed by Michael O’Toole. It means spellbinding, sophisticated, stimulating fun for the entire family. One, two players or partners will be at odds 
trying to beat each other or the Computer. Score— that’s the object— SCORE, and the higher the better. Completely interactive . . . ENJOY . Only $1 4.95 

BLACK*STARS™. . .If you enjoyed Microchess you’ll love BLACK •STARS™, another NEW strategy game by Michael O’Toole. The action is fast and 
furious. Two, three, four or more players utilize the strategic locations of the BLACK»STARS T “, to capture and recapture areas on the space grid. 
Every game different. SURE TO BE A CLASSIC Only $14.95 

INSTANT *CASH •REGISTER™. . .For the TRS-80 Level I and II, Pet and Apple soon. Register Sales, Paid Outs, Charge, Cash, Tax. Amt. Tendered, 
Customer Change, Daily Read Outon Totals, and more. Easily Customized Cash Register by day, game player at night? Only $19.95 

ORDERS: SEND CHECK OR MONEY ORDER TO: 



the COMPUTER BUS “ P.O. BOX 397C GRAND RIVER, OHIO 44045 



CIRCLE 8 
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We’re the New Guys in Town 

MANCHESTER 
EQUIPMENT Co. 

Check Us Out! 



SPECIAL 
INTRODUCTO 
OFFER OF 
ONE OF OUR 
LEADING LINES! 





DISKETTES 

FD-1000 Series: Single 
Side/Single Density 
1 & 32 Sectors 

FD-9000 Series: Single Side/Single Density 
Critical Application 

FD-8000 Series: Single Side/Double Density 
FD-4000 Series: Double Side/Single Density 
FF-2000 Series: Flippy®-Reversible 
MD-525 Series: Single Side/Double Density 
MD-550 Series: D 2 t« Double Side/Double Density 
FF-525 Series: Flippy®-Reversible 

All merchandise is guaranteed, in stock and shipped within 24 hours. 




MINIDISKS 

MD-525 Series: Single 
Side/Single Density 
1,10, 16 Sectors 




Write or call collect for quote, info, etc.: (516) 433-0613 



MANCHESTER EQUIPMENT CO., Inc. 



30 MIDLAND AVENUE ■ HICKSVILLE, NEW YORK 11801 

CIRCLE 9 
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COMPUTER CHESS 

including 

COMPUTER CHECKERS 



HARRY SHERSHOW - Dept. Editor 
MORRIS MILLER - Chess Annotater 



During the December 9th ACM Com- 
puter-Chess Tournament in Washing- 
ton, Ben Mittman, Northwestern Uni- 
versity, led an open discussion among 
chess participants and the audience on 
the future of computing chess. “Micro- 
computer chess activity has grown im- 
mensely,” he said in his introduction. 
“Many activities that one sees now - 
a lot of publications that one reads — 
concern the programming of chess on 
small machines. So, where are we 
headed — in both the big computers 
and the chess-playing cigar boxes - 
as some people like to call them?” 
Kathe Spracklen, co-author with 
her husband Dan of SARGON II, one 
of the two microcomputer chess pro- 
grams entered in this 3-day tourna- 
ment, was the first to respond. “With 
small computers available now in vir- 
tually everybody’s price range, I think 
that a real contribution from the mi- 
cro programmers is just around the cor- 
ner. Someone asked me, ‘Will micro- 
computers ever challenge giant ma- 
chines for the world championship?’ 

My reply is that I don’t think we’ll 
ever have an advantage in computing 
power that could give us a first place 
position. But I think that it is quite 
possible that from the world of micro- 
computers will come improvements 
and algorithms that the larger programs 
will be scrambling like mad to copy. 
Another tiling we’ve done that the big 
programs haven’t — we’ve published 
everything that we’ve produced. 

We’ve done documented listings and 
explanatory articles right down to the 
instruction levels that say ‘Here’s how 
you do it.’ And we think it’s about 
time that someone who wants to write 
a new program doesn’t have to re-in- 
vent the wheel. So you can start with 
move -generation logic that’s already 
written, and alpha-beta pruning, which 
is already programmed. Then you can 
go right into the fun part which is the 
evaluation segment. I think that with 
such documentation — that we, to- 
gether with what many others are 
doing - and with the explosion in 



microcomputers on the world market 
— we’re really going to see some major 
remarkable progress in computer 
chess coming out of the small ma- 
chine.” 

Monty Newborn, of McGill Uni- 
versity, is optimistic about the future 
of computer chess. “The field is mov- 
ing faster than we realize,” he declared. 
“Right now we have four or five pro- 
grams playing close to 2000 USCF rat- 
ing. Two years ago we didn’t have any 
programs at all playing 1 800 level 
chess. So you see that the field is mov- 
ing faster than we imagine. In another 



two years, I think that in order to qual- 
ify for entry into this tournament 
you’ll have to have at least a rating 
around 1 800. The level of play has be- 
come very, very exciting. Chess pro- 
grams are spreading into the houses of 
hundreds of thousands of Americans. 
The average person who can’t find a 
chess opponent to play a game at mid- 
night, now has someone to play any 
time he chooses. I don’t think that the 
average person is as good a chess player 
as the machines coming onto the mar- 
ket. These little dedicated computers 
are available now for $200 or $300 and 
are playing chess at a 1 300 to 1 500 
level. They are improved and upgraded 
every year. In two or three years, they’ll 



be playing 1700 to 1900 chess. In five 
to ten years there’ll be units the size of 
cigar boxes — as Ben Mittman sug- 
gested - that will be playing chess at 
the master level. It is my guess that 
within the next ten years we’ll have a 
program that will be as good as any 
human. 

“As these things are developing the 
human chess players will be watching 
nervously. It will be interesting to see 
how they will respond as programs get 
better and better. The question arises: 
will the human chess player accept all 
this as a friendly development within 



the concept of human progress and in- 
tellectual advancement? Or will hostil- 
ity break out between man and ma- 
chine? 

“It is going to be interesting, also, 
to see what happens when the com- 
puter gets to be as strong as Bobby 
Fischer. Would Bobby, then, be will- 
ing to sit down and have a go at this 
machine that will be rated at his own 
level? I think that will happen in about 
five or ten years, and it will be an in- 
teresting event if it takes place.” 

Tom Truscott, of Duke University, 
had a longer-range prediction. “I 
think that in 30 years, the programs 
will be so strong that the commenta- 
tors at the tournament will them- 




During the panel discussion, David Levy read birthday greetings to honored guest Dr. 
Edward Lasker. Other members of panel were (1. to r.) Ben Mittman (moderator), Monty 
Newborn, Tom Truscott, David Slate, Kathe Spracklen, and Mike Johnson. 
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NATURAL COMBINATIONS 



Like Laurel and Hardy, Astaire 
and Rogers, cheese and crackers, 
and like Hayden Computer Pro- 
gram Tapes and your microcom- 
puter! 

Together, the Tapes and your 
machine will give you power 
in programming without 
you having to program. Use 



them in business, in recreation, or 
in education. The Tapes are com- 
plete, ready-to-run programs on 
cassettes, compatible with these 
best-selling machines: PET, KIM, 
TRS-80 Level I, TRS-80 Level II, 
Apple II, and Exidy’s Sorcerer. 
Full documentation is available 
with each tape or in separate 
guides. 



Check out these tapes at your 
nearest computer store: 

• SARGON: A Computer Chess 
Program; 

• Game Playing with BASIC; 

• How to Build a Computer 
Controlled Robot; 

• Crossbow; 

• Backgammon; 

• General Math; 

• Complex and Matrix Math; 

• Introductory Engineering 
Math; 

• and Games Package. 



New programs every month! 
Available at your local computer store! 




Hayden Book Company, Inc. 50 Essex Street, Rochelle Park, NJ 07662 



CIRCLE 10 
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COMPUTER CHESS 



selves be computers, he said. “Humans 
will not understand what is going on 
in the game. It will be several levels be- 
yond what we can understand. But 
we’re not there now. In the next few 
years I believe there’s going to be a 
rapid improvement in hardware. Right 
now, the programs are relatively stupid 
in their searching procedures. Many are 
doing full-width searches and it seems 
to me that there is a tremendous waste 
of information. Our own program, 
DUCHESS, is going to go back to sel- 
ective searching in the near future. But 
not with the relatively arbitrary deci- 
cions that have been made in the past; 
such as, look at exactly five moves 
from each position. A more mathe- 
matical approach should be taken 
which uses searching to reduce the un- 
certainty due to inexact evaluation 
functions. The idea of the tree would 
be to produce a small variance, and 
not to produce the value itself or even 
to produce a move.” 

“I’m fairly optimistic about the fu- 
ture, ” said David Slate of CHESS 4.7 
and Northwestern University. “How- 
ever, I wouldn’t want to be pinned 
down and predict when the machines 
will be able to beat grandmasters. But 
I think we’ll be seeing progress on the 
machines on two fronts. A few years 



ago it was thought that brute force 
full-width search techniques wouldn’t 
go anywhere because each additional 
ply of search required a factor like 6 to 
1 . And even increasing the speed of the 
machine on the order of 1000 to 1 
didn’t buy that much additional ply. 
Improvements had to come in the 
greater sophistication of algorithms, 
position evaluation and more selective 
tree searching. Full-width approach 
has proven somewhat stronger than 
was originally anticipated. That ac- 
counts for the success with programs 
like ours. In the long run, progress in 
programs will be a combination of 
both an increase in speed of hardware 
and an improvement of evaluation 
function and selective tree searching. 
The reason we haven’t seen rapid im- 
provement in these fields is that 
they’re more difficult than doing 
brute force full-width evaluation — 
the way we’re doing it now. Anybody 
who’s done any computer program- 
ming at all knows that it takes a long 
time to implement a relatively simple 
idea. Even ideas that seem quite sim- 
ple on the surface may take ten or 20 
years to implement. In fact, what’s 
happened in the past is that sometimes 
several years go by and not too much 
progress seems to have been made in 



The ACM 78 Title-Match Game 



White- BLITZ Black- BELLE 



1. e4 


e5 


2. Nf3 


Nc6 


3. Nc3 


Nf6 


4. Bb5 


Nd4! (a) 


5. Bc4 


Bc5 


6. Nxe5? 


Qe7 


7. Bxf7ch (b) 


Kf8 


8. Ng6ch 


PxN 


9. Bc4 


Nxe4 


10. 0-0 


RxP! (c) 


11. KxR 


Qh4ch 


12. Kgl 


Ng3 


13. Qh5 


PxQ 


14. PxN dis ch 


Nf3 double check 



& mate 



Position after White’s 10th move, 0-0 




(a) The Rubinstein Variation of the 
Four Knights. BELLE has an ex- 
cellent opening. Best for White is 
5-NxN, PxN; 6-e4-e5! If Black 



computer chess. Then, some observers 
in the field say that, since we don’t 
seem to be getting anywhere in im- 
proving the sophistication of the pro- 
gram, therefore the future looks bleak. 
But, I think you really have to look 
over a very long time range. Getting a 
simple idea to improve a chess program 
may take years to implement — years 
of work. As a matter of fact, right now 
I’m working on a new CHESS 5 ver- 
sion of our program which is going to 
be a complete rewrite of the CHESS 4 
version. It’s perhaps 60% completed, 
at the moment, and we hope to com- 
plete it sometime next year for the 
10th ACM tournament. Our next pro- 
gram is basically not much different 
from CHESS version 4 in the way it 
goes about selecting a move. Beyond 
that, the new program will be more 
modular, a little more general, a little 
more elegant, a little more transport- 
able and nearly as efficient as CHESS 
version 4. It will be constructed to 
allow introduction of more sophisti- 
cated evaluation and more sophisti- 
cated tree searching. When finished, 
the program will increase our strength 
rating by perhaps 200 points over what 
we have now. 

“This is just the first step in a pro- 
cess that will last several years. Then 



tries to win a Pawn at the ex- 
pense of development, White 
comes out on top: 

7-PxN, PxN; 8-PxPch, BxP; 
9-QxP, 0-0 followed by Bc3. 

(b) Best is 7-Nf3, Nxe4; 8-0-0. If 
7-Pf4, Pd6. If 7-Nxf7, Pd5! etc. 

(c) A really charming combination 
but it took White’s cooperation 
in opening the rook file. (See 
diagram). 

This game, pretty though it un- 
doubtedly is, belongs in the era 
of 19th century Romantic chess, 
No master, or even first rate 
player, plays today as White did. 
Tactical programming is shown 
at its best. — M.M. 
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there’ll be additional steps in attempt- 
ing more interesting and more compli- 
cated programs. I think that one of the 
keys in improving programs from the 
software viewpoint is that one has to 
design it so that it’s structured in such 
a way that one can express valid chess 
concepts to the program. The goal of 
a chess programmer is to be able to 
give his program ideas simply, easily 
and quickly without worrying so 
much about details of computer pro- 
gramming. 

“To sum it all up, I think of our 
new CHESS 5 program as a version 
that everyone thought was written 
ten years ago.” 

The tournament came to a conclu- 
sion on the third day’s final round, 
when Bob Hyatt’s BLITZ confronted 
Ken Thompson’s BELLE in a game 
that was to decide the winner of the 
tourney. A win for BLITZ would have 
given it the title and would have put 
BELLE into a tie for 2nd place with 
CHESS 4.7. The subsequent loss for 
BLITZ, however, dropped that pro- 
gram into a three-way tie for third 
place. This focal game turned out to be 
the shortest one of the tournament, 

(14 moves) to the amazement of both 
Bob Hyatt and the audience. 

The Roycroft 
Challenge 

During Edinburgh University’s com- 
puter-chess conference, held in April of 
1978, Prof. Donald Michie invited John 
Roycroft, among others, to try to solve 
the end game of King-and-Rook versus 
King-and-Knight. Roycroft was chal- 
lenged to play the Rook side for a win 
against the computer under tourna- 
ment constraints. The computer had 
Ken Thompson’s (of Bell Labs) data- 
base containing some three million dif- 
ferent positions, with the Knight’s side 
best defensive moves entered. Roy- 
croft failed to solve the selected-posi- 
tion problem during the regular con- 
ference play but returned the next day 
with the correct solution. In the fol- 
lowing story (reprinted with permis- 
sion from the author and from Com- 
puter Weekly, Dorset House, Stamford 
Street, London SE1 9LU) John Roy- 
croft discusses that incident. 
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“Edinburgh End Games” 

- by John Roycroft 

The task was simply this: I was pre- 
sented with three positions known to 
be won for the side with the Rook in a 
battle against a lone Knight and I was 
to win them. The diagrams No. 1, No. 

2 and No. 3 show the position and 
following is how the play went. 

(In this “dialogue”, John Roycroft 
acts as his own interviewer.) 

Q. Was this a straight contest between 
chess player and computer? 

A. No. True. I did play with a clock 
(at the rate of 16 moves per hour, the 
equivalent of tournament chess and its 
2% hours for 40 moves) and I did not 
have any moves back. On the other 
hand, I had over a week’s notice of the 
positions and naturally I prepared for 
the contest. In chess terms it was like 
having an adjourned game. 

Q. How did you prepare? 

A. I was already familiar, without be- 
ing move perfect, with what the books 
give on this ending. Then, I had learned 
a lot from playing against the same 
database at the April two-day confer- 
ence in Edinburgh. Thirdly, I asked 
for and was given, in advance, four 
positions (and the single line optimal 
play) with the same solution length as 
the contest positions, so that I could 
have some training that was relevant. 

Q. I notice that the solutions are all 24 
moves long. Why is this? 

A. Professor Michie had them chosen 
at random from the 178 such positions 
with the idea that the near maximum 
length (no position has an optimal so- 
lution exceeding 27 moves) and the 
number of such positions would pro- 
vide the toughest and fairest contest 
conditions. 

Q. You played with a chess clock to 
measure your thinking time. How 
much time did you take? 

A. In fact, about five minutes for each 
position. 

Q. That’s very fast, isn’t it? 

A. Yes. Or rather, it seems so. In fact, 
my preparation was pretty good and 
most of the difficult moves I had al- 
ready written down. 

Q. You mean you had notes? That’s 
not like tournament chess, is it? 

A. Quite right. Not only did I have 
notes, but an auxiliary board on which 
I moved the pieces around when I 




wanted to before choosing the move 
to be played on the primary board. 

This was all agreed in advance. But I 
used the auxiliary board seriously only 
twice. The contest was between a chess 
analyst and a database, not between an 
over-the-board master and a database, 
so the conditions were deliberately 
made to ensure that the analyst, my- 
self, could not complain. 

Q. Coming to the play, is not the solu- 
tion to Position 3 very similar to that 
to Position 1 ? 

A. Yes, it is. In fact, it’s a mirror image, 
or almost, from move 5 onwards. We 
were all surprised at the lack of variety, 
certainly the apparent lack of variety, 
in the core of the solutions. Even Po- 
sition 2 was like one of the positions 
given to me in advance and the 1 and 3 
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lines were not new to me. But 1 and 2 
are quite distinct from each other. 

Q. So you were not just reading from 
your paper database while the comput- 
er was reading from the magnetic one? 
A. Almost. Of course, I had to be sure 
and had to be able to recognize a simi- 
lar position in any of its eight possible 
orientations, due to rotation and re- 
flection. This was a mental, not a pa- 
per, process. And the program might 
have diverged, by selecting an alterna- 
tive, equal depth move at many pos- 
sible branching points, though it did 
not. But certainly most of the work 
was in the preparation and a great 
deal of the play was accidentally (not 
deliberately, anyway) to be found in 
the practice positions. 

Q. Which of the three positions would 
you call the “best?” 

A. Position 2 is quite beautiful. And 
it won’t be found in textbooks. Take 
the position after Black’s third move. 
The Black Knight and Black King are 
striving to meet, to set up a standard 
drawing condition with both men next 
to each other on the edge. White has 
to play very precisely to prevent this. 

In fact, I find the next ten moves a 
sheer delight. 

Q. Can you be more specific? 

A. Consider the position after 8. Rh7+. 
Where can Black now play his King? If 
he goes to e8 or f8, the Knight is im- 
mediately lost to a Rook check on h8. 

If he goes to g8, however, the Rook 
plays to c7 winning the Knight by do- 
mination, because it has no safe squares. 
The same applies to the move of Black’s 
King to g6. So, in spite of the apparant- 
ly wide choice, Black really has only 
e6 and f6 to choose from. But even e6 
falls to Rh6+ and the variety of ways 
in which the Knight is now caught in 
just a few more moves is quite delight- 
ful. So, really, only f6 will do for Black. 
The effect in the mind of comprehend- 
ing each of these variations individually, 
and all of the variations as a group is 
strongly aesthetic. 

Q. Was that the end of it? 

A. Not quite. After Positions 1, 2. and 
3 had been disposed of, I asked for 
three more positions to be given me 
without preparation. Here, I would try 
to play fast but with up to three moves 
back. A kind of compromise between 
over-the-board competitive play and 
how the analyst works. 

Q. And what happened? 



A. Exactly the same result. I made no 
mistakes (to everyone’s surprise includ- 
ing my own) and it was remarkably 
easy. 

Q. How do you mean? 

A. I assumed that the positions would 
transpose into solutions that I already 
knew - indeed into the essentially 
different Positons 1 and 2 lines or 
into one of the Edinburgh lines. And 
they did. 

Q. What about an example? 

A. Certainly. Take position No. 4. It 
was not too difficult to find 1. Ke7 
Kh6; 2. Kf6 Se3; 3. Rg3 Sd5+ 4. Ke6 
Sc7; 5. 5. Kf5 Se8 6. Rg6+ Kh5 7. Rc6 
and we’re back in game No. 1 with little 
difference. 

Q. How many moves back did you have 



in these three “unseen” positions? 

A. None. It turned out, so Michael 
Clarke told me, that all the moves I 
made were optimal. That is, no moves 
I made prolonged the solution unneces- 
sarily. 

Q. What now? 

A. Donald Michie thinks that it might be 
possible to construct an “expert system” 
that will play the ending in a non-look- 
up manner. He was interested in how I 
tackled the contest. 

Q. And how did you? 

A. By looking for patterns. For in- 
stance the play in all these long-solu- 
tion positions seems to fall naturally 
into three phases. In the first phase 
the chessmen are relatively dispersed, 
but Black must get his King and Knight 



Position No. 2 




Game No. 2 



1 . 


Ke5 


Sa4 


2. 


Rh7+ 


Ke8 


3. 


Kd6 


Sb6 


4. 


Rh8+ 


Kf7 


5. 


Rh4 


Sc8+ 


6. 


Kd7 


Sb6+ 


7. 


Kc6 


Sc8 


8. 


Rh7+ 


Kf6 


9. 


Rh6+ 


Kg7 


10. 


Re6 


Sa7+ 


11. 


Kd6 


Kf8 


12. 


Kd7 


Sb5 


13. 


Re3 


Sd4 


14. 


Re4 


Sb3 


15. 


Kd6 


Kg7 


16. 


Kd5 


Sd2 


17. 


Rf4 


Sbl 


18. 


Rf3 


Kg6 


19. 


Rd3 


Kf5 


20. 


Kc5 


Ke4 


21. 


Kc4 


Ke5 


22. 


Kb4 


Ke6 


23. 


Rdl 


“Resigns 



Position No. 3 




Game No. 3 



1 . 


Ke7 


Kg7 


2. 


Ra3 


Kg6 


3. 


Ke6 


Sc2 


4. 


Rg3+ 


Kh5 


5. 


Kf5 


Kh4 


6. 


Rc3 


Sel 


7. 


Kf4 


Sg2+ 


8. 


Kf3 


Kh3 


9. 


Ra3 


Sh4+ 


10 . 


Kf4+ 


Kh2 


11. 


Ra5 


Sg2+ 


12. 


Kf3 


Sel+ 


13. 


Kf2 


Sd3+ 


14. 


Ke2 


Sf4+ 


15. 


Kf3 


Sd3 


16. 


Rd5 


Sb4 


17. 


Rd6 


Kgl 


18. 


Ke2 


Sc2 


19. 


Rg6+ 


Kh2 


20. 


Rg4 


Sal 


21. 


Rb4 


Kh3 


22. 


Kd3 


Kh2 


23. 


Rbl 


“Resigns 



In all cases White captures the black 
knight on his 24th move. 
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together, or perpetually threaten to. At 
the end of this we enter a second phase, 
the kernel of the struggle where a se- 
quence of a dozen or so moves decides 
it, because eventually the Knight is 
forced away from its King. Phase three 
mops up the Knight. Of course, mate 
threats operate in any phase of the 
struggle, even in all phases. 

Q. This phase two is the most interest- 
ing? 

A. I certainly think so. There should be 
a closer look at the database to verify 
our conjencture about the limited num- 
ber (three) of distinct “second phase” 
move sequences. It will be very curious, 
but it seems a definite possibility, if the 
patterns of play are different with dif- 
ferent solution lengths. To be sure of 
this will require a great deal of work. 

Q. Why aren’t all positions at the “maxi- 
mum length” of solution? 

A. What is most relevant is having a posi- 
tion with no antecedents nor ances- 
tors. The way the database was con- 
structed, backwards, from all terminal 
positions, ensures that the White moves 



Chess Chatter 

. . . Computer Game Programs an- 
nounces that OSTRICH 79, one of the 
world’s strongest chess-playing pro- 
grams is now available for purchase. 
Earlier versions of the program fin- 
ished as high as second in one of the 
annual North American Computer 
Chess Championships sponsored by 
the ACM. In 1974, the program just 
missed defeating the Soviet program, 
KAISSA, in the World Championship 
at Stockholm, won by the latter pro- 
gram. OSTRICH 79 is clearly stronger 
than earlier versions. 

OSTRICH 79 executes on all Data 
General Nova, Micronova, Supernova 
and Eclipse series computers. A player 
can set the program to make moves at 
any desired speed from seconds to 
hours. Strength increases as greater 
move time is allowed. Any desired po- 
sition can be entered. OSTRICH 79 
selects moves randomly to some de- 
gree and consequently an infinite 
variety of games is possible. 

Two different versions of the pro- 
gram are available. The Experimental 
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are the best (win fastest) and the Black 
moves are also the best (delay the win 
longest or seize a draw.) This process 
pursued for all possible positions (over 
3,000,000) allows a table to be con- 
structed showing how many positions 

Position No. 4 




exist for each possible length of solu- 
tion. Consider Diagram 1 . It’s White to 
play, so Black moved last. But aside 
from the possibility of capturing some 
fifth man, there is no previous move 
available that is a best move — that is, 



Model (OSTRICH 79E) allows the 
user to obtain data and statistics on 
what the computer is thinking when 
selecting a move. The system configu- 
ration is at least 32K memory, a real 
time clock, and a teletype (Price: 
$160). The Standard Model (OS- 
TRICH 79S) requires only 16K, a real 
time clock, and teletype (Price $100). 

Each model is provided on diskette 
as a SAVE file. It can be loaded under 
DOS, RDOS or AOS from a Data Gen- 
eral diskette drive (D.G. 6030) or 
equivalent. Operating instructions are 
provided. 

For hours of fun, write Computer 
Game Programs, 1700 Ohio Savings 
Plaza, 1801 East Nineth Street, Cleve- 
land, Ohio 44114. 

. . . Prisoner’s Dilemma is a “game” in 
the artificial intelligence concept and 
its “vocabulary” is similar to that of 
chess where the computer program is 
stepped forward to the point where it 
must make a decision based on the in- 
formation it has acquired. In “Prison- 
er’s Dilemma” two suspects are taken 
into custody and separated from each 
other. The District Attorney is certain 
that they are guilty of a specific crime, 



all possible previous moves (moves 
leading to the diagram) are bad, in the 
sense that alternative moves are avail- 
able that will draw. Therefore the 
backing-up procedure, by which the 
program has generated the database, is 
at an end for this particular sequence - 
it’s the end for the program but the 
beginning for the player. Naturally, 
these “no ancestors” positions arise at 
all move depths. 

(John Roycroft , editor of EG, acro- 
nym for “EndGame ”* is author of 
Test Tube Chess, ” an analytical book 
on EndGame solution with 4 70 dia- 
grams.) 

(In the preceding algebraic documenta- 
tion, the author prefers to use the 
symbol “S” for Knight, rather than 
“N”. “Why ‘S’ for Knight?” asks John. 
“Because ‘Kt’, when used to avoid 
confusion with ‘K’, is clumsy. And ‘N’ 
is shared with no other country. ‘S’ is 
for Springer, the German name for the 
chess piece and is much more widely 
known and used than l N’.”) 



but he does not have adequate evi- 
dence to convict them at a trial. He, 
thereupon, suggests to each prisoner 
(separately) that there are two alter- 
natives: to confess to the crime the 
police are sure they have done, or not 
to confess. If they both do not confess 
then the D.A. states he will book them 
on a trivial, trumped-up charge for 
which they will both receive minor 
punishment. If they both confess then 
they will be prosecuted, but he will 
recommend less than the most severe 
sentence. However, if one confesses, 
and the other does not, then the con- 
fessor will receive lenient treatment 
(for turning state’s evidence) and the 
other guy will get “the book slapped 
at him.” The problem for each prison- 
er is to decide whether to confess or 
not. Professor Robert Axelrod of the 
University of Michigan’s Institute of 
Public Policy Studies, 1516 Rackham 
Building, Ann Arbor, MI 48109 invites 
participants to join the “hobbyists 
round” of a computer tournament. 
Everyone who enters will get a re- 
search report on the project and the 
winner will get an engraved trophy. 
There is no charge to enter. Professor 
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Axelrod says participants should have 
as much fun designing an entry as he 
does in analyzing the results. Deadline 
is the middle of March and anyone 
interested is advised to rush off a letter 
to the professor. 

. . .Membership in the International 
Computer Chess Association (ICCA) 
is open to everyone and the first 
year’s dues are $5.00. (Application 
for membership can be made by writ- 
ing to ICCA, Vogelback Computing 
Center, Northwestern University, 
Evanston, IL 60201.) In the last ICCA 
newsletter, Don Beal of London’s 
Queen Mary College, suggests a meth- 
od for handicapping chess-playing 
computers based on speed. “If there 
are enough people interested in this 
project,” he writes, “I will take it a 
step further and draw up a table of 
relative speeds for all computers used 
in a recent tournament.” Comments, 
with an “agree” or “disagree” opinion, 
should be sent to the ICCA newsletter. 

Evan Katz, of 61 Tara Drive, 

Roslyn NY 1 1 576, is the most enthusi- 
astic computer-chess aficionado we 
have met to date. “Boy, am I glad that 
I found out about your magazine,” he 
writes, his words bubbling over almost 
at feverish pitch. “My communication 
in this field in the past has been con- 
fined to personal correspondence with 
people like Slate, Levy, Atkins, New- 
born and Frey. These people are really 
‘into’ (the best word to use including 
feelings such as ‘excited,’ ‘compulsive’ 
and ‘enthusiastic’) computer chess. 
Most of the people active in this field 
are down in Silicon Valley or in the 
Chicago area and you should see my 
monthly phone bill and worn-down 
typewriter! I am a sophomore at Ros- 
lyn High School and have enjoyed 
both chess and computers for'some 
time. I am about a Class A or B chess 
player and specialize in extended 
BASICs and I also have some know- 
ledge of FORTRAN IV and COBOL. 

I own the CHESS CHALLENGER 
1 0 and find that it gives me a good 
game at level nine — the six minute 
response. I have an order out for the 
new SARGON for the TRS-80. 1 hope 
this will pose a greater challenge than 
Peter Jennings’s MICROCHESS 1 .5 
which I defeated 5-0 at level three in a 
simultaneous at a local Radio Shack 
store. I also had the pleasure of giving 



a 2%-hour lecture on CHESS CHAL- 
LENGER 10 and computer chess at 
the Personal Computer Fair in New 
York (while playing the Chess Chal- 
lenger at level five) during the summer 
of 1978. Unfortunately, no matter 
how much knowledge I have been 
able to accumulate, I have not as yet 
had enough spare time to fulfill my 
ambition of creating my own chess 
program, employing my own thought 
heuristics. Some day! I certainly must 
be Larry Atkins’, David Slate’s and 
David Levy’s biggest ‘brain picker’ as 
I try to fulfill my immense quest for 
knowledge.” 

. . . From our backlog of letters, ap- 
pears this one from Tony Lovatt, of 
586 Madras Street, Christchurch 1, 
New Zealand: “At the moment I do 
not have a working computer, but I 
do have some thoughts on computer 
chess. First, a decent language is nec- 
essary. At work I have the doubtful 
privilege of using an assembler for the 
6800 all day. At home, I’ve decided 
that, at the very least, I’ll have to use 
version three (with BEGIN . . . END 
blocks) of Jack Emmerich’s Tiny As- 
sembler, and preferably a high-level 
language. I’m against BASIC on gener- 
al principles, but there are plenty of 
other high level languages around. 
Several of my friends here in New Zea- 
land are writing compilers or inter- 
preters for PL/6800, PASCAL, 

ALGOL subset and (believe it or not) 
Knuth’s MIXAL. My favorite is 
FORTH, because this is stack oriented 
and desirable, I think, for a chess-play- 
ing program. My thoughts on a chess 
program begin with my current inclin- 
ation towards the use of a tagged tree; 
that is, each node is optionally tagged 
with data indicating the (empirically 
determined) use, priority and charac- 
teristics of its subtree. This can allow 
very heavy tree pruning, with the tags 
giving guidelines as to whether it’s 
worth regenerating a particular pruned 
subtree. All pruned subtrees can be 
dumped on to backup store for later 
perusal; it’s my thought that the pro- 
gram would “think” about chess all 
the time, the same as a human player 
does. Note that an ‘opening book’ 
would be represented simply by tag- 
ging some of the lower nodes with 
‘high priority’ flags. Any departure 
from the opening book could be coped 
with no change of Strategy.” 



Lee Robertson of PO Box 2154, 

Salt Lake City, UT 84110, writes 
about his experiences with the 
Knight’s Tour program in BASIC. 
“About a year ago I tried to solve the 
problem using a program similar to 
Dan Clarke’s program in the Decem- 
ber PC issue. After two days the pro- 
gram had made 62 moves. I got fed up 
and turned it off. Several weeks ago I 
wrote an Assembly Language program 
?nd tried again. This time I was deter- 
mined to get a solution. I let the pro- 
gram run for 4 days and it was no- 
where near a solution. While it was 
running I made some calculations and 
decided that it was making over 5,000 
moves a second. After four days it had 
made over one and a half billion moves! 

“At this time I was quite disillu- 
sioned and turned it off. The next 
weekend I was looking at the results 
of the previous run and noticed a 
move it had by-passed earlier in the 
run. It was taking a long time working 
its way back down to pick it up. My 
next attempt included a means to stop 
the execution of the program and back 
it up when I could see it had made an 
error. Lo and behold! It came up with 
a solution. In one afternoon I was able 
to get eight different solutions. One 
solution is included here. To read it 
start at 1 and go to the next number. 

SOLUTION TO THE KNIGHT’S TOUR: 



1 


56 


45 


50 


41 


58 


61 


64 


44 


51 


2 


57 


62 


35 


40 


59 


55 


46 


53 


42 


49 


60 


63 


34 


52 


43 


48 


3 


32 


25 


36 


39 


47 


54 


31 


24 


17 


38 


33 


26 


20 


23 


12 


29 


4 


7 


16 


37 


11 


30 


21 


18 


9 


14 


27 


6 


22 


19 


10 


13 


28 


5 


8 


15 



Notations used in this computer-chess 
department are either Algebraic Nota- 
tion or “American” Descriptive. For 
the enlightenment of readers in foreign 
countries, the chess symbols common- 
ly used in “American” Descriptive no- 



tations are: 
P 


Pawn 


R 


Rook 


N 


Knight 


B 


Bishop 


Q = 


Queen 


K = 


King 
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Romanian computer loses to newspaper readers 



The struggle taking place in Bucha- 
rest with readers of the Romanian 
newspaper Magazinul playing a public 
chess match against a computer has 
finally come to an end and the com- 
puter, known as Felix the Cat, can 
now go back to catching mice. Official- 
ly named Felix 256 the computer, run- 
ning the program of ASTRO 64, was 
cornered by the collective move-deci- 
sions of the readers and with no escape 
routes in sight, it finally resigned gal- 
lantly — according to U. Valureanu, 
correspondent for the Bucharest news- 



paper, who has sent us a constant 
stream of of dispatches from the 
battlefield. Readers in foreign coun- 
ries, noticing frequent comparison of 
the Romanian computer to a cat, may 
wonder at the significance. In explana- 
tion, Felix is the well-known name of 
a cartoon character that appeared in 
American comic strips years ago. It 
was also among the first animated 
characters to appear on the screens of 
film houses throughout the world. 
Felix the Cat was the predecessor and 
probably the inspiration, for Mickey 



Mouse, the famous Walt Disney crea- 
tion that followed on the heels of 
Felix. So, whenever the name Felix 
appears, the immediate connotation 
that arises is the one relating it to the 
feline cartoon-character. Romanian 
readers who might be sensitive about 
the cat connotation, should know 
that Felix the Cat was as well loved by 
children of America as Santa Claus or 
Fairy Godmothers. 

The entire game, with all preceed- 
ing moves and the final current moves 
is shown below. 



Position after White’s 28th move. 




White - BUCHAREST Black - ROMANIAN 

READERS COMPUTER 



1 . 


P-K4 


P-K4 


2. 


N-KB3 


N-OB3 


3. 


B-N5 


P-QR3 


4. 


B-R4 


P-QN4 


5. 


B-N3 


N-B 3 


6. 


0-0 


NxP 


7. 


R-K (a) 


P-Q4 


8. 


P-Q3 


N-B 3 


9. 


NxP 


NxN 


10. 


RxNch 


B-K3 


11. 


B-N5 


B-Q3 


12 . 


R-K 


0-0 


13. 


N-Q2 


P-KR3 


14. 


B-KR4 


P-KN4 (b) 


15. 


B-N3 


BxB 


16. 


BPxB (c) 


B-N5 


17. 


N-B 3 


Q-Q2 


18. 


Q-Q2 


BxN 


19. 


PxB 


KR-K (d) 


20. 


P-Q4 


RxRch 


21. 


RxR 


P-QR4? (e) 


22. 


P-B3 


P-R5 


23. 


B-B2 


R-K 


24. 


R-K5! (0 


P-B3 


25. 


B-B5 


Q-Qi 


26. 


P-R4 (g) 


PxP 


27. 


QxP 


RxR 



28. 


PxR (Diagram) 


Q-N3ch(h) 


29. 


K-N2 


PxP 


30. 


Q-N5ch 


K-B 


31. 


PxN 


Q-B7ch 


32. 


K-R3 


Q-R7ch 


33. 


K-N4 


P-B4 (i) 


34. 


Q-N7ch 


Resigns 



(One move before mate) 



(a) Best is 7-P-Q4! now or even next move. 

(b) ASTRO is too prone to weaken its Pawn for- 
mation. A heuristic should be programmed 
to counter-balance its heuristic to break pins. 

(c) With the idea of attacking against the weak- 
ened King side via the Bishop file. 

(d) An even and drawish position has been 
reached. 

(e) Weakening, but ASTRO tries to win the 
Bishop. Positionally White must play P-B3 
and B-B2 anyway. ASTRO has nothing 
better than R-K and swapping down. 

(f) Now the readers start to make something of 
their game. 24-. . .RxR; 25-PxR, N-R2; 26-Q- 
Q3, N-B; 27-P-B4 with distinct chances for 
White. Even 27-. . .PxP; 28-PxP, Q-N5ch; 29- 
Q-N3, QxQch; 30-PxQ does not blunt White’s 
Pawn march. 

(g) Now 26-. . .RxR; 27-PxR, N-R2 (or Kl); 28-P- 
K6, PxP; 29-BxPch and Q-Q4. Black cannot 
afford then to exchange Queens because of 
B-Q7. 

(h) Desperation, because if the Knight moves, 
White mates by B-R7ch, B-N6 dis ch, Q-R7 
ch and QxP mate 

(i) Only 33-. . .Q-Rl stops mate but then 34- 
KxP, threatening B-N4 and Q-K5, so if 
Black swaps Queens by Q-Nl, the White 
Bishop plays B-Q7. 

A good game by ASTRO, but the Readers obvi- 
ously are strong group. - Morris Miller 
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Stenberg’s Loss to Chess 4.5 at Minnesota 



. . . The Minnesota Open Chess 
Tournament which was held in Febru- 
ary of last year found Chess 4.5 as one 



of the entrants against human players. 
The computer program was emerging 
into National prominence and had 



yet to be upgraded to Chess 4.6. 
During the Minnesota tournament, 
Chess 4.5 ’s score (5 wins, one loss) 



White: Stenberg 


Black: Chess 


1 . P-Q4 


N-KB3 


2. N-KB3 


P-Q4 


3. P-B4 


P+P 


4. N-B3 


P-QR3 (a) 


5. P-QR4 


N-B3 


6. B-N5 


B-N5 


7. P-K3 


N-QR4 


8. P-R3 


B-K3 (b) 


9. B+N 


P/N+B 


10. P-Q5 


B-Q2 


11.N-Q4 


B-N2 


12.Q-R5 (c) 


K-Bl(d) 


13. R-Ql (e) 


Q-Kl 


14. N-B5 


P-N4(f) 


15. R-Q4 


B+N 


16. Q+B 


P-N5 


17.N-Q1 


Q+P 


18. B+P 


N+B 


19. R+N 


R-Ql(g) 


20. R+P/7 


P-KR4 


21. R-B8 


K-Kl 


22. 0-0 


Q-Q2 


23. R+P ch 


K+R 


24. Q+Q ch (h) 


K+Q 


25.P-K4 


R-QB1 



White appears to be in good position 
here after completion of 30th move. 

He is mounting an attack on the King 
while pushing his Pawn to the 8th rank. 




26. N-K3(i) P-B4 (j) 

27. P-QN3 P+P 

28. N-B4 R-KN1 

29. R-Ql P-B4 

30. P-Q6 P-K3 

31. N-N6 ch K-B3 



32. N-B4 


R-Ql 


33. N-R5 ch 


K-Q2 


34. N-B4 


B-B6 


35. K-Bl 


R-KN1 


36. N-Q2 (k) 


P-R5 


37. N-B4 


P-B5 


38. N-Q2 


B+N 


39. R+B 


P-B6 


40. P+P 


P+P (1) 


41. R-Q3(m) 


R-KB1 


42. K-Kl 


R-B5 


43. K-Q2 


R-B4 


44. K-B2 


R-B4 ch 


45. K-N2 


R-NK4 


46. K-B2 


R-KB4 


47. R-Q4 


R-B4 ch 


48. K-N2 


P-R4 


49. R-Q3 


R-K4 


50. R+P 


R-K7 ch 


51. K-Bl 


K+P 


52. K-Ql(n) 


R-R7 


53. R-Q3 ch 


K-B4 


MSG POSITION 


ADJOURNED 


54. K-Kl 


P-K4 


55.P-B4 


P+P 


56. R-KB3 


K-Q5 


57. R+P ch 


K-K6 White Resigns 



(a) 4. . . . P-QR3. 1 also play this line. The main line I be- 
lieve. White normally enters his N-B3 because he in- 
tends to play an energetic game, taking his opponent 
out of any of his known 66 accepted lines. 

(b) 8. B-K3. Poor! Blocks the King’s Pawn. Now, both 9 
BxN and NPxB look strange. I prefer 9. P-K4 and after 9 
BxN KP+B. Now Black’s side is unnecessarily weakened. 

(c) 12. Q-R5. There is no immediate threat from this, but 
the Queen puts pressure on Black if he castles on King’s 
side. It does prevent P-K3 or K4. 

(d) 12. . . . K-Bl What for? . . . P-QB3 or 4 would have 
been better. But still Black’s position isn’t that bad — 
he still has the two Bishops and, besides, White’s KB is 
hemmed in. 

(e) 13. R-Ql looks good but Black’s reply refutes the idea: 
13. . . . Q-Kl ! This shows that the slower but surer 13. 
B-K2, 14 0-0, 15. N-B5 would have been better. 

(f) 14. P-N4! Excellent! Instead of allowing White to trade 
off both of Black’s Bishops just to win a RP. Black 
seizes the attack instead. 

(g) Now White’s 13. R-Ql just looks like a clear cut error 
— the Rook should have stayed on QR1. 

After 19 R-Ql, we see that Chess 4.5 observes 

some tactics that class B players sometimes miss. For 
example, 20. RxBP P-K3 21 . PxP QxN mate. But after 
20. RxBP! anyway, we see a flaw in its tree search. It 
usually misses a non-capturing sacrifice by the opponent 



because if now . . . P-K3 then 21. Q-R5 forces the re- 
treat 21 . . . Q-Kl. Stenberg doesn’t miss the oppor- 
tunity. 

(h) 24. QxQ Check. A bad decision and as Chess 4.5 

the wrong one. Q-Q3 or even 29. P-K4 OxQ 25. Proves 
PxQ would be better as the Black Bishop must struggle 
to free itself. For example 25. PxQ B-R3 26. P-KB4. This 
unusual position on Black’s bishop offers the opportun- 
ity of an unsual pawn position. Black’s two pawn major- 
ity on the Queen side must now be reckoned with 

(i) 26. N-K3? The logical move and also the losing move. 

26. P-KB4 R-B7 is still bad but puts up more resistance. 

(j) 26. . . . P-B4! Now Black has a winning end game. 

(k) 36. N-Q2. There is nothing for White to do, now, but 
wait. 

(l) By move 41 Black has dissipated part of his edge. 

White can now hope for a draw. Best is simply 41 . 

R-Q4 winning a pawn, or at least trading his worthless 
QP for a better Black pawn. 

(m) 41. R-Q3 combined with 42. K-Kl?? seals White’s 
doom. Even after 43. . . . R-B4 44. R-Q4 R-Q4 leads to 
a losing King and Pawn end-game. 

(n) The remainder of the game (moves 53 to 57) are White’s 
last gasp. He could have lasted till move 65 or so with 
52. K-Nl and if 52. . . . R-R6 53. R-K3 to prevent . . . 
P-QR5. 

- Gary Boos 
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White Challenger 



enabled it to enter a round robin for 
the state championship. It did poorly, 
there, scoring 1 Vl-3Vl and beating only 
one player who had become extremely 
careless in the latter moves of the 
game. In the regular tournament itself, 
whose results and annotations and 
comments have been sent in by Gary 
Boos, of Bismark, ND, the computer 
participant fared much better in win- 
ning five matches while losing only 
one. One match was against Warren 
Stenberg who was rated 1969 against 
Chess 4.5 ’s rating of 1600. (Currently 
Chess 4.6, in its upgraded version, is 
rated about 2000). “It is interesting 
to note,” writes Gary Boos. “That Mr. 
Stenberg is Professor Warren Stenberg 
who has co-authored a book which 
covers the subject of tree searches and 
who is familiar with computer chess 
programs. Too bad it didn’t help him at 
Minnesota. It is also interesting to 
note,” Gary adds. “That everyone 
underestimated the chess-playing 
ability of Chess 4.5, including its own 
programmers, David Slate and Larry 
Atkin.” That game between Stenberg 
and Chess 4.5 is recounted here, to- 
gether with excellent annotations by 
Gary Boos. 



. . . Gregory Judice, 740 Hemlock Dr., 
Oradell, NJ 07549 offers this interest- 



ing game, with annotations, where he 
permits Chess Challenger to play White. 



Position after Black’s Move #10. Like 
a boxer holding his loose trunks up 
with one hand Chess Challenger is 
about to get knocked out of the ring. 




White: Chess Challenger Black: G. Judice 



1.P-Q4 


P-Q4 


2. N-QB3 


N-KB3 


3. N-B3 


P-QB4 (a) 


4. PxP 


N-QB3 


5.B-B4 


P-K3 (b) 


6. B-K3 


Q-R4 (c) 


7. P-QN4 


QxP 


8. B-Q4 


BxP 



9. P-K3 (d) 


BxB 


10. NxB (e) 


N-K5 ! ! (0 


11.P-QR3 (g) 


QxN ch 


12. K-K2 


B-Q2 (h) 


13. P-KB3 


NxN ch 


14. PxN 


B-N4 ch 


15.Q-Q3 


Q-Q7 mate 



(a) Tries to extract power from 
center of board. 

(b) Frees KB and uncovers a B 
attack on White’s pawn. 

(c) Pins White’s knight and attacks 
pawn at same time. White should 
have given up at this point. 

(d) Trying to protect the bishop. 

(e) Prefers the knight move to the 
pawns’s ? 

(f) The key play of the game. This 
move prevents White’s king from 
protecting his knight. 

(g) A desperation move to lure the 
Black queen out. 

(h) Black is now ready to develop 
his knight attack. 



On the Grading of Chess Players 



(Although Professor Good confines his 
remarks here — written in 1955 for the 
Mathematical Gazette — to human 
chess players, it seems that a system for 
mathematically and accurately grading 
chess-playing computers could also be 
devised, using the same principles.) 
“The purpose of this note is to suggest a 
system of marking chess players that is 
both simple to apply and based on a 
theoretical background. The non- 
mathematical reader will not need to un- 
derstand formulae.” (For purposes of 
simplification, they are omitted here.) 

“In the British Chess Federation 
Year Book, 1953-4, pages 39-42, there 
is an article entitled ‘A grading system 
for British players’. It describes a sys- 
tem that it admits to be open to some 
objections. At first sight the system 
looks reasonable and is fairly simple to 
apply, though of course any system re- 
quires a fair amount of calculation if it 
is to be appFid to hundreds of players. 



“It is important, not allowing for 
phenomena like ‘triangles’, to insist on 
the principle of no incentives , namely 
that it is not in a player’s interest to play 
one player rather than another, assum- 
ing all players to be correctly marked; 
i.e. we require that the expected score 
when player x plays player y must be 
independent of y and must therefore be 
zero (since y could be equal to x). 

“We cannot insist on a general 
principle of no incentives, where play- 
ers are not necessarily correctly 
marked. For it is clear that with any 
reasonable system of marking, a player 
who is undermarked will expect to re- 
ceive faster promotion if he is allowed 
to show his mettle against strong play- 
ers. And if he is correctly marked he 
can expect to find it profitable to play 
against overmarked opponents. This 
type of injustice is inevitable and tends 
to correct itself in the long run, whereas 
a violation of the special principle of no 



incentives would lead to permanent 
incentives favouring unethical 
behaviour. 

“In the next step of the argument it is 
convenient to avoid the consideration 
of draws by means of a trick. We can 
suppose for the moment that if two 
players draw a game then they play 
again and again until the first non- 
draw. A complete sequence of games 
like this, terminating in a non-draw, 
can be called a ‘modified’ chess game. 
Every modified chess game is either 
won or lost. We now assume that (in 
modified chess) the odds of x beating y 
times the odds of y beating z is equal to 
the odds of x beating z . This assumption 
is certainly not accurate, but without a 
considerable amount of work on anal- 
ysing the results of many games it 
would be difficult to find anything 
more accurate. It should, however, be 
noticed that if the assumption were 
found experimentally to be too inac- 
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curate it would always be possible to go 
back to the definitions and construct a 
more satisfactory system. 

“If a prodigy who is marked origin- 
ally as having a chance of 1/100 of 
beating a master proceeds to win ten 
consecutive games against different 
masters, then he should himself be 
classed as a master or close to one. The 
parameters suggested here could be 
agreed or varied by a responsible body. 
An objection to the system, mentioned 
in the article, is that it is always profit- 
able to play an opponent whose mark 
exceeds one’s own by more than 500 
points, unless the system is modified in 
an inelegant manner. The publication 
of the article is stimulating to further 
thought and the system to be described 
here is one of the results. It is not open 
to an objection of the above form. 

“The theoretical background rests 
on one basic principle, and on two as- 
sumptions that may not be very accur- 
ate for the game of chess. But one could 
imagine a type of game for which they 
were accurate and for this type of game 
the system would be decidedly just. 
Once this assertion is accepted it seems 
very reasonable to apply the same sys- 
tem to chess. The system is intended to 
have the important property that once 
the players are correctly marked, they 
will not be expected to deviate much 
from their correct marks even if their 
match captains should consistently 
place them too high or too low in the 
team. 

“It will be convenient to distinguish 
between the terms ‘mark’ and ‘score’. 
The (correct) mark of a player is to be a 



real number, x, which is an increasing 
function of his playing strength. It is 
true that in practice, triangles exist in 
which player A tends to beat player B, B 
to beat C and C to beat A; but since we 
can hope only to achieve rough justice 
by means of a simple marking system, 
it would be splitting hairs to bother 
about such finer points, and we might 
as well assume that we can legitimately 
talk about ‘playing strength’ as if all 
players could in principle be well- 
ordered. 

“A ‘score’ is to be a number added to 
the current ‘mark’ of a player as a con- 
sequence of the result of a game played. 
Whatever the strength of a player com- 
pared with his opponent, his score is 
positive if he wins and negative if he 
loses, and is to be regarded as a fairly 
small correction to his current mark. 
We imagine that the players to be con- 
sidered have various marks at some 
moment of time, and then are succes- 
sively corrected as time proceeds and 
more games are played. 

“It might be thought that the distinc- 
tion between ‘marks’ and ‘scores’ is 
unnecessary, and it is not made in the 
B.C.F. Year Book. But this distinction 
does correspond to the way in which we 
judge people, both in chess-playing and 
in other abilities. The distinction leads 
quite naturally to the effect that games 
played several games ago make only a 
small contribution to our current esti- 
mate of a player’s ability. For this rea- 
son it becomes unnecessary in principle 
to introduce an arbitrary period of time 
during which the games played are 
relevant to the marks. 



“The system described here (relative 
formulae omitted) is not precisely iter- 
ative in the ordinary mathematical 
sense, but can be expected to converge 
on the whole, as time passes, to the 
correct strengths of the players. Games 
played some games back have less and 
less effect on the current marks. This 
property implies that the order in which 
the games are won is relevant though 
the two sides may be nearly equal. 

(Anyone desiring a complete copy of 
Prof. I. J. Good’s four-page comments, 
containing all relevant mathematical 
formulae, please contact him at Dept, 
of Statistics, Virginia Polytechnic In- 
stitute and State University, Blacks- 
burg, VA 24061). 



S ARGON II! 

At the conclusion of the first PEN- 
ROD MEMORIAL MICROCHESS 
TOURNAMENT in California, Don 
Gerue and Russ McNeil wrapped 
BORIS and CHESS CHALLENGER 
-10 in swaddling clothes and gingerly 
carried the two infants to the home of 
Kathe Spracklen. The strangers were 
greeted at the door with loud growls 
by SARGON II, Kathe’s newly-created 
house pet. The dedicatd chess ma- 
chines were then matched against the 
microcomputer program and SARGON 
II proceeded to devour both victims. 
“It turned out to be a very education- 
al session for SARGON II” comments 
Don, “because it was heading for the 
big ACM Computer Chess Tourna- 
ment in Washington. Kathe had up- 
graded SARGON from a two-ply 
search to a three ply search. SARGON 
was one of two microcomputer pro- 
grams admitted to the tournament 
(the other was MIKE, from England.) 
Playing against BORIS and CC-10, 
Kathe was able to make some further 
adjustments in her SARGON program 
which improved its playing capabilities 
at Washington. The final finish, at the 
ACM conference was a 3-way, third- 
place tie for Sargon II in the field of 
1 2. It was a great victory for micro- 
computers and their chess programs!” 
concludes Don. Following is the pre- 
conference game SARGON II (as 
Black) played against CHESS CHAL- 
LENGER-1 0 (White). 




A tense moment during the 9th ACM Chess Tourney as Barend Swets (BS ‘66 ’76) anxiously 
watches the printer, while Tony Marsland (AWIT) waits patiently. 
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Position after White’s 14th move 




White - 

CHALLENGER 10 -Level 10 



Black - 

S ARGON II -3 Ply 



1 . 


P-K4 


P-K4 


2. 


N-KB3 


N-QB3 


3. 


B-B4 


N-B3 (a) 


4. 


N-B3 


B-B4 


5. 


N-KN5? (b) 


0-0 


6. 


P-Q3 


P-Q3 


7. 


B-Q2? (c) 


B-KN5 (d) 


8. 


N-K2 


BxN 


9. 


QxB 


N-Q5 


10. 


Q-Q 


Q-Q2 (e) 


11. 


P-QN4? 


B-N3 


12 . 


B-B3? (0 


Q-N5 


13. 


QxQ 


NxQ 


14. 


P-KR3 (g) * 


NxPch 


15. 


K-Ql (h) 


NxR 


16. 


PxN 


B-Q5? (i) 


17. 


BxB 


PxB 


18. 


K-Q2 


P-QN4 


19. 


BxPch? (j) 


RxB 


20. 


NxR 


KxN 


21. 


RxP (k) 


P-QR4 


22. 


R-Rl 


N-B7 (1) 


23. 


KxN 


PxP 


24. 


R-Rl 


P-B4 


25. 


P-B4 


P-B5 (m) 


26. 


PxP (n) 


PxP 


27. 


P-K5 


PxP 


28. 


R-QN1 


RxPch 


29. 


K-Bl 


P-N6 


30. 


PxP 


RxP 


31. 


R-N2 


R-N8ch 


32. 


K-Q2 


P-B6ch 


33. 


K-Q3 


PxR 


34. 


P-K6ch 


KxP 


35. 


P-N5 


K-Q4 


36. 


K-K2 


P-N8=Q 


37. 


P-N6 


Q-B8ch 


38. 


K-Q2 


R-N8 mate 



Notes to game of CHALLENGER-10 vs SARGON II by Morris Miller. (Addition- 
al comments in parentheses, are by Kathe Spracklen, author of SARGON II 
program.) 

(a) The Two Knights Defense. It would be interesting to see a program which 
could play either White or Black in this line: 4-N-N5, P-Q4; 5-PxP, N-QR4; 
6-B-N5ch, P-B3 ; -7-PxP, PxP; 8-B-K2, P-KR3; 9-N-B3, P-K5 with attack. 
After its next move CHALLENGER is out of book. 

(b) The game has transposed into the Guicco Piano (“quiet game”) which can 
be anything but quiet. CHALLENGER, having White and the first move, 
should maintain a slight edge by simple development instead of the text. 
Black could not imitate and would sooner or later have to diverge. Here is 
where a knowledge of theory and ability to plan strategically would point 
the way rather than a reliance upon tactics. 

(c) Very poor, putting the Bishop on a non-functioning square where it blocks 
the Queen. B-K3 is best. 

(d) Again positional considerations should prevail. SARGON should attempt 
to nullify the White King’s Bishop by 7-. . .N-QR4 and if 8-B-N5, either 
B-Q2 or P-B3 and an eventual swap of Knight for Bishop with an ultimate 
liberating P-Q4 for Black. 

(e) Avoiding 1 0-. . .P-KR3; 1 1-P-KR4, PxN? 1 2-PxP, N(KB3)-N5, R-R4, etc. 

(0 P-QB3 is best. 

(g) See diagram. Here SARGON errs. Better is 14-. . .NxKBP; 15-KxN, NxBP 
dis ch; 1 6-K-Q2, NxR; 1 7-RxN and Black has a Pawn more than in the 
text. But 14-. . .N-KB3 is best. 

(SARGON sees winning Rook and Pawn for his Knight at KN5. He can ’t 
see that the capturing Knight will become trapped. - KS) 

(h) K-Q2 at once. 

(i) Bad but if 16-. . .BxP; 17-NxRP, B-K6; 18-P-KN5 and P-N6 wins. But both 
programs overlook that the Black KR Pawn is en pris. 

(Saving the Knight temporarily - KS) 

(j) CHALLENGER could still hold at least a draw with 1 9-B-Q5 and RxN. 

(k) As far as CHALLENGER saw, probably. A Pawn ahead and the Knight 
trapped, but SARGON’s next move puts Black on top. 

(Still trying to save the Knight. If 22. PxP , RxP; 23 R-Rl, RxP ch and the 
Knight is safe. - KS). 

(l) Also a win is 21-. . .PxP; 22-RxN, R-R6; 23-K-B2, P-B4. Now White after 
running out of Pawn moves must play K-Q2 allowing P-N6 or abandon the 

QP. 

(At the next move SARGON recovers a pawn for a lost Knight and mat- 
erial is even. - KS) 

(m) Or 25-. . .R-R6 as in the previous note. 

(At the 24th move , SARGON knew that the unopposed Pawn in a Pawn 
majority should be advanced first. This Pawn push also earns bonus points 
in the program , for protecting the unopposed Pawn at QN5 - KS) 

(n) Black’s Pawn roller is too much. If 26-K-N2, P-N6; 27-PxP, P-B6ch; 28-K-N, 
P-B7ch etc. Or 27-P-KR3, R-R5; 28- Any, P-N5 and the same threat. 
(SARGON is happy to straighten out one pair of doubled Pawns , but he's 
positively thrilled at achieving two connected Pawns and earning lots of 
bonus points for this maneuvre. - KS) 

SARGON’s endgame play was superior to CHALLENGER’S. SARGON’s 
21st move and its mobilization of the Pawn roller showed its end game 
play is quite good for a computer. 

However, the middle game was a sad exhibition. This game displays the 
shortcomings of programming which concentrates on tactics to the ex- 
clusion of strategic planning. 
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COMPUTER CHESS 



Recalling 

Toronto 

During the World Computer Chess 
Tournament at Toronto in August of 
1978 when CHESS 4.7 won the 
world’s title from Russia’s KAISSA, 
two programs (BS’66’76 and CHUTE 
1 .2) that had not had too much luck 
ran into each other. As is usually the 
case when the two smallest kids in a 
gang tangle with each other, a hard 
fought battle ensued. It ended in a 
draw. Morris Miller now takes a closer 
look at these programs to see how the 
“weaker” ones were faring. In chess 
one must use the designation of “weak” 
with some reservation because today’s 
master is defeated by tomorrow’s Class 
C player. An accepted code in all sports 
is that only champions “fall.” The op- 
ponents are “defeated” or are “beaten” 
or are “repulsed.” As a respite from 
watching the many computer-chess 
champions fall regularly at tournaments 
it is nice to observe this little “street 
fight” taking place in a corner of the 
computer room. Mike Valenti, of 
Toronto, Canada, disappointed in 
the past performances of CHUTE 1.2, 
tells us that he is abandoning open 
tournament competition for awhile. 
When he brings his program up to 
higher level he plans to be back. Barend 
Swets, also, has had problems with 
his program. Unable to have continu- 
ous access to a computer, Barend up- 
grades his program after a tournament 
which he says is slow but steady 
progress. His enthusiasm for computer 
chess remains undiminished after al- 
most 15 years association with it. 

That scrappy little game BS’66 ’76 
played against CHUTE 1.2 follows: 



Position after Black’s 27th move 



20. KxB ? 

21. N-B3 



B-Q3 

R-B 




22. Q-N7ch 

23. Q-Q5ch 

24. BxB 

25. R-Klch 

26. RxRch 

27. Q-K5ch 

28. QxN 

29. K-Bl 

30. Q-N7 ch? 

31. Q-B6ch 

32. Q-B3ch 

33. N-R4ch 

34. Q-B3ch 

35. Q-B4ch 

36. P-N4ch 



B-B2 

K-Kl 

RxB 

R-K2 

KxR 

Q-K3 

Q-Q4ch 

QxP 

K-B3 

Q-K3 (d) 

K-N3 

K-R4 

KxN 

K-R4 

QxP 



White- BS '66 76 


Black -CHUTE 1.2 


37. QxPch 

38. Q-Bl 


K-R3 

Q-N4ch 


1.P-Q4 


P-Q4 


39. K-Nl 


Q-QR4 


2. P-K4 (a) 


PxP 


40. Q-R3ch 


Q-KR4 


3. N-QB3 


N-KB3 


41. Q-K6ch 


Q-N3 


4. P-KB3 


PxP 


42. Q-K3ch 


Q-N4 


5. QxP 


QxP 


43. Q-K6ch 


Q-B3 


6. B-K3 


Q-QN5 


44. Q-R3ch 


K-N3 


7. 0-0-0 


B-N5 


45. Q-N4ch 


K-B 2 


8. N-N 5 


N-R3 


46. Q-B4ch 


K-N3 


9. QxP 


BxR 


47. Q-K4ch 


K-R3 


10. N-Q6ch 


QxN 


48. P-QN4 


Q-B8ch 


11. B-N5ch 


P-B3 (b) 


49. K-R2 


Q-B2ch 


12. BxPch 


N-Q2 


50. K-R3 


Q-B3 


13. QxRch 


N-Nl 


51. Q-K3ch 


K-N3 


14. B-QN5? 


P-QR3 


52. Q-Q3ch 


K-R3 


15. BxN ch 


KxB 


53. Q-R3ch 


K-N3 


16. Q-N7ch 


K-K3 


54. K-N3 


Q-B2ch 


17. Q-K4ch 


K-Q2 


55. K-R3 


Q-B5 


18. B-B4 (c) 


P-K4 


56. Q-N3ch? 


K-B 2 


19. BxP 


Q-R3ch 


Draw declared. 





(a) A wild opening, obviously hoping to take Black out of the books. 

(b) An unfortunate necessity because if instead N-Q2; 1 2 QxRch, N-N; 
13. BxNch winning the unprotected Knight of N1 if the Bishop is 
captured. The text allows the Queen to protect the Knight. 

(c) It is this position White has aimed for since the Black Queen is 
“overloaded,” meaning it has to protect two points, the Knight as 
well as the Bishop. However, Black can now play 18 . . . Q-QB3; 

19. Q-Q3ch, K-B; 20. QxB, QxNP; 21. N-K2, N-B3, etc., with an 
interesting game and chances for both sides. 

(d) Evidently neither of the warriors has been programmed to detect 
that White has an easy win by exchanging Queens. -M.M. 



V alenti Chess Program - Part IX 



This complete dissertation by Mike 
Valenti on how to write a computer 
chess program is presented in monthly 
sections as a guide for those wishing to 
write their own programs. Although 
designed to be run on a large computer, 
this program with proper modifications 
can serve also as a model in writing a 
chess program for smaller memory- 
systems — even the microcomputer. 
This program is written in BPL (modi- 



fied XPL), but it can be written in other 
languages as well — with proper tran- 
sitions. 

Using the HEURISTICS routine, a re- 
evaluation of an exchange is done on 
the to-square of a proposed move. Most 
of the information, pre-collected before 
the heuristics are applied, is tabulated 
below in Figure 2. 

After the heuristics have all been 



applied, a special heuristic-heuristic 
looks at how many heuristics liked a 
move (had positive values) and how 
many heuristics disliked it (had nega- 
tive values). The move’s scores are 
then adjusted. Sorted move lists are 
then passed to the look-ahead routine. 

The Location Table (Fig. 1) supplies 
information about each square on the 
board, in the bit positions of a halfword 
for each square on the board. 
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COMPUTER CHESS 



Bit position 


Name given to 


Bit Function 


from right 


bit position 




1 


CENTRE_4 


Center 4 squares 


2 


EDGE-PAWN 


Squares on edge of board in castling 
positions 


3 


CASTLE_PAWN 


Pawn squares in front of castling 
positions 


4 


ENEMY-KING 


Squares around enemy king 


5 


ENEMY-PP 


Squares of enemy passed pawns 


6 


ENEMY _PPF 


Squares in front of enemy passed 
pawns 


7 


PINNED .ENEMY 


Squares with enemy pieces pinned on 
them 


8 


OWN .KING 


Squares around own king 


Figure 1 Location Table 





Chess Position Data Structure 


(Items in this structure are referenced 
with pointer variables) 


CDS. LENGTH 


Length of data structure 


CDS.LASTMF 


From square of last move 


CDS.LASTMT 


To square of last move 


CDS.BVP 


Pointer to board vector 


CDS . PIECEP(32) 


32 pointers to piece data 


CDS.SQUAREP(64) 


64 pointers to square data 


CDS.DATA(x) 


Rest of piece and square data 


PDS.PCODE 


Piece code for this piece # 


PDS.SQOCC 


Square occupied by this piece 


PDS.DEVAL 


Developmental value 


PDS.#AD 


# squares hit by this piece 


PDS.SQL(x) 


List of squares hit, 
square# = square# + 
0 if no piece on it, 

100 if defending it, 
200 if attacking it 


SDS.PONSQ 


Piece # on this square 


SDS.S VALUE 


Value of this square 


SDS.WAD 


# of white hitting this square 


SDS.BAD 


# of blacks hitting this square 


SDS.HIT1 


# of indirectly hitting pcs 
with one piece intervening 


SDS.HIT2 


# of indirectly hitting pcs 
with 2 pieces intervening 


SDS.WBL(x) 


List of whites (piece numbers). 
List of blacks (piece numbers), 
Pairs of indirect hitters with 
one piece intervening. 
Triples of indirect hitters with 
2 pieces intervening. 


Figure 2 Data available to the heuristics 



The information is tested by shifting 
the item in the table to the right, the 
required number of bits. 

PINNED “TABLE” 

This establishes the value of a pinned 
piece to the squares between the pined 
piece and the pinning piece, the square 
the piece is pinned on, and the squares 
between it and the piece it is pinned 
against. (A value is derived for each of 
the 64 squares.) 

Piece Value Table 



Pawn = 1 

Passed Pawn = 2 

Knight = 3 

Bishop = 3 

Rook = 5 

Queen = 9 

King = 14 



(These values are used in exchange 
evaluations. However, the Kings 
are not considered to be tradeable 
pieces.) 

INTERPOSE “TABLE” 

This establishes a value for each of 
the 64 squares of a machine’s piece 
being attacked, to the squares between 
it and its attacker. 

The “developmental value” referred 
to in the heuristics (to be fully ex- 
plained later) refers to the following: It 
is the sum of the values of all the 
squares that the piece can go to, attack, 
or defend; plus the values of any pieces 
on those squares (friendly or enemy). 
No credit is given for defending your 
own king, or the square it occupies. 
The parameters (in the upcoming 
move-heuristic table) are the numerical 
weights that will be assigned to each 
heuristic. In some cases, these descrip- 
tions only partially describe the heur- 
istic. (The program listing will show 
the exact implementation.) The 
“maximum parameter facter” that will 
be mentioned in the program, is equal 
to the largest parameter (in this case 
15), times parameter #14 (“material 
balance” heuristic, also 15), and in this 
case the product equals 225. This can 
be conceptually considered as the value 
of a pawn (not a passed pawn) when 
looking at the total value assigned to a 
move. 
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Attack and defense lists created in PLAUSIBILITY ^ANALYSIS: 



AL ATTED 
AL ATTING 
AL_DA 
AL-MA 
AL #ATTING 



Square # being attacked 
Square # attacking 
Damaging attack flag 
Multiple attack flag 
# of pieces attacking 



DL_ATTED 

DL_ATTING 

DL_DA 

DI MA 

DL LOSS 



Attack list (AL) for all enemy pieces attacked 
Defense list (DL) for machine pieces attacked 



Square # being attacked 
Square # attacking 
Damaging attack flag 
Multiple attack flag 
Loss in exchange 



These variables are applied to all the heuristics: 



FROM_PIECE# 

FROM -TC- VALUE 
TO _PC_ VALUE 

FROIVLSQ# 

TO_SQ# 

MOVE TYPE 
PROPOSEDXAPTURE# 
PROPOSED_CAPTURE_CODE 
PROPOSED_CAPTURE_VALUE 
BOARD ^VECTOR (64) 

BP^BD. VECTOR (64) 



# of piece on from-square for move 
being evaluated 
Value of this piece 
Value of this piece on the to-square 
(may now be passed pawn) 
Square number of from-square 
Square number of to-square 
Code for type of move 
Piece number of captured piece 
Piece code of above 
Value of captured piece 
8 by 8 board of piece codes after 
move made 

8 by 8 board of piece codes before 
move made 



SQUARE# (32) Square # of a piece # 

PIECE # (64) Piece number on a square 

PAWN_MOVED, KNIGHT Flags for the type of piece that was 

MOVED, BISHOP_MOVED, KING moved (only one of these flags 
NM .MOVED, ROOK_MOVED, can be true) 
QUEEN_MOVED, KING-MOVED, 

KING-MOVED, ROOKNM_ 

MOVED 



TURN Side-to-move indicator 

P ATTED, P_ATTING, PDA. Attack evaluation data for the piece 
PMA, WASDA, NO ATTACKERS on its new square 



PTO(x) 

P#ATT, PROP -ATTACKING (x) 
P#DEF, PROP-DEFENDING (x) 
P#GOTO, PROP GOTO 

PROPOSED CAPTURE DEVAL 

OLD DEVELOPMENTAL 
VALUE 

NEW_DEVELOPMENTAL_ 

VALUE 

PROPOSED JJDSS 
NEW DEFENDERS 
EN PASSANT RETAKE 

START OF-EXCHANGE 

ALREADY CASTLED 
CANT -CASTLE 
BN NOT-MOVED 



Q_HASNT_MOVED 
PP-COLUMN (8) 

OPEN COLUMN (8) 
#PAWNS_ON -COLUMN (8) 
ENEMY-PASSED PAWNS 
KINGS-NEW -DEV- VALUE 
KINGS OLD .DEV VALUE 



Lists of all squares hit from 
to-square 

Number and list of squares attacked 
Number and list of squares defended 
Number and list of possible empty 
to-squares 

Developmental value of captured 
piece 

Dev. value on from-square 

Dev. value on to-square 

Loss in exchange 
# of defenders on to-square 
Flag indicating if enemy can retake 
this piece en-passant 
Flag if this move starts an exchange 
of pieces 

Flag if side-to-move has castled 
Flag for side-to-move can't castle 
Flag indicating that not all bishops 
and knights for the side-to-move, 
have moved once 

Flag that queen for side-to-move has 
not moved 

Flags for each column; true if 
passed pawn on it 

Flags for each column; true if column 
is open 

Number of pawns of side-to-move on 
a column 

Flag indicating if any enemy passed 
pawns on the board 
Dev. value of king, if one was moved, 
on the to-square 

Dev. value of king, if one was moved, 
on the from-square 



(The next installment will describe “Look-Ahead.”) 



Computer Checkers 

(Checker annotations by Richard L. Fortman, 

Games Editor of American Checker Federation) 



Three Unusual Variations 
on Checkers 

. . . Arthur H. Olsen, 7123 4th Ave- 
nue, Apt. B9, Brooklyn, NY 11209, 
writes about three different checker 
games which could be of interest to 
computer-checker programmers. 
“There are three types of checker 
games - straight checkers, pool check- 
ers and 100-square international 
checkers,” he says. “Pool checkers 
would be more difficult than straight 
checkers for a computer to play. In 
‘Pool Checkers,’ the ‘long-distance’ 



king has more choices of moves than 
the ‘short distance’ king of straight 
checkers. On the other hand, fewer 
moves are required to get from one 
square to another distant square. The 
computer might find that more of a 
tacky problem than moving a rook in 
chess. ‘Straight Checkers’ is the game 
formerly known as English draughts. It 
is the well-known game currently 
being played by millions of American 
checker players. ‘Pool Checkers’ is 
known also as ‘Spanish Pool Check- 
ers.’ In the ‘Pool’ variation, a single 
checker may jump forward or back- 



ward to knock off opposing pieces. 
When a checker reaches the king’s rank 
but is able to immediately jump back- 
ward and capture an enemy, it must 
do so and cannot become king for ano- 
ther move or so. It becomes king when 
its progress terminates at the last rank. 
As king, a piece can move forward on 
a diagonal and any number of squares, 
can jump any opposing piece on that 
diagonal (capturing it) and land on any 
free square beyond the piece except 
that it must continue capturing if it 
can, even if it has to take a right-angle 
turn onto another diagonal. If it lands 
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on a single unoccupied square it can 
stay there. If the king leaps forward 
more than one unoccupied square it 
must land on a square from where it 
can make another jump. If there is no 
such square from which to make a cap- 
ture, the king can land anywhere. 

When the end game reaches a position 
of three kings against one, and if there 
are no other checkers on the board, 
then a draw is declared provided the 
lone king can make 13 legal moves 
against the three kings. It is curious to 
note that in this end-game situation a 
win is possible only if the side with 
three kings has possession of the cen- 
ter diagonal of the board which runs 
from left to right. ‘International 
Checkers,’ popular in foreign countries, 
is like pool checkers except that each 
player has 20 pieces and the game is 
played on a 100-square board. When 
computer programmers tire of playing 
chess, let them try their circuit boards 
on this International Checker game. 

They might develop a new respect for 
the game of ‘checkers.’ ” 

Thoughts From Fortman 

. . . Dick Fortman has finished evaluat- 
ing Dr. Samuels’ checker program on 
the Video Brain and will be forward- 
ing some of the games. “Although it 
had a certain entertainment value,” he 
writes, “I found it inferior to Checker 
Challenger.” 

“Electronic games - both basic and 
sophisticated — were very popular dur- 
ing the past Christmas season” contin- 
ues Fortman, “and many stores re- 
ported that they could not meet the de- 
mand. This is a great boost for the board 
games. 

“Although straight checkers has long 
been regarded as intellectually inferior 
to chess, it is a matter of record that 
neither game has been totally mastered 
by the finest minds. Even the present 
world checker-title holder, Marion 
Tinsley, of Tallahassee, Florida, (whose 
stake match still awaits a challenge from 
any computer in the world) has lost 
games in tourney competition — although 
those losses have been rare. One noted 
writer has compared the games of chess 
and checkers to two wells — the depths 
of which have never been fully plumbed. 
Therefore, no one can say which is the 
deeper.” 



COMPUTER CHESS 



. . . The following position, occurred in 
an actual game between CHECKER 
CHALLENGER and a human. White to 
play and win. 




“Although white is a piece ahead, 
here,” says Dick Fortman, “black has 
one king behind the single white pieces 
in the middle of the board and threat- 
ens to crown another king. But white 
has a forced “compound shot’ or 
stroke with a kick-back at the end 
which wins at once. This problem was 
solved at level 4 of Chess Challenger 
and required three minutes, 20 sec- 
onds to find the initial key move.” 
(Solution at lower right.) 

Notes on the Video Brain 
Checker Program by a User 

. . . The computerized Video Brain plays 
checkers by means of a joystick manip- 
ulator which moves a blinking cursor 
on the screen indicating the next check- 
er move to be made. Its typewriter-like 
keyboard consists of 28 keys with up- 
per and lower sets of characters plus 8 
function keys. It connects to the home 
TV either in Black and White or Color by 
means of pin connector switches, 
and interrupts the TV antenna with its 
own signals. Video Brain, and Dr. 
Samuel’s checker program, lets you 
choose from four increasingly difficult 
levels of checker play, from “A” to 
“D”. The program, by means of a 
usage displayed on the TV screen, 
asks you to choose your playing level 
and also gives you the choice of play- 
ing either Black or White. The higher 
you go (from “A” to “D” in diffi- 
culty) the more tree-searching takes 
place in the computer program. 

“A” will look ahead at least 3 moves 
while “D” will examine a minimum of 
six moves. The small computer and its 
cartridge selections (small programmed 



integrated-circuit boards) sells for 
about $350 (a recent reduction from its 
$550 price.) The unit is self contained 
and there is no need to buy extra peri- 
pherals. Of great interest, now, is a 
new cartridge developed by the com- 
pany. When inserted into the slot of 
the Video Brain, it allows you to use 
the machine as a computer in which 
you can prepare your own programs 
and store them for future use. This 
new feature makes the Video Brain a 
nice gameplaying machine, as well as 
the lowest -price microcomputer on the 
market. More information can be ob- 
tained from Video Brain Computer 
Company, 150 South Wolfe Road, 
Sunnyvale, CA 94086. 

On the Duke Checker Program 

. . .“Until 1950, computers were used 
almost exclusively for numerical tasks 
such as computing tables of trigonome- 
tric functions. By the early 1950’s, 
computing capabilities had increased 
enormously and the notion arose that 
computers could also be applied to 
non-mathematical, or logical problems. 
In 1952, C.S. Strachey described a 
program which could play a complete 
game of checkers. The emergence of 
Strachey’s program, and others which 
attempt solution of problems ordinari- 
ly thought to require intelligence, gave 
birth to the field of Artificial Intelli- 
gence. Within a few years, Dr. Arthur 
Samuel had developed a checker-play- 
ing program which played excellent 
checkers and could beat all but the 
very best players. The program used 
numerous artificial intelligence tech- 
niques and was such an outstanding 
success that many computer experts 
predicted a computer would some day 
become world champion in such games 
as checkers and chess.” (From Tom 
Truscott’s report on the development 
of Duke University’s checker-playing 
program.) 



Answer to checker end game 


problem: 




White to move and win 


Black 


White 


1 . 


11-8 


2. 4-11 


18-14 


3. 9-18 


22-8 


4. 27-18 


29-15 (White Wins) 
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^AVE YOU EVER DREAMED OF BECOMI/NG 
*A DARING SPACESHIP PILOT? THIS SPACE 
TSE3CUE game will, help fulfill that 
desire and w» lltest youR sw u. as A 
PILOT TO THE UTMOST 



BY ROBERT 

Your best friend is in a severely dam- 
aged spaceship orbiting a black hole. 

His ship’s reactor is out of control and 
will explode after the fortieth game 
turn. Your task is to rescue him be- 
fore the reactor explodes. To effect 
the rescue, you must keep your ship 
within seven units of the damaged 
ship for three consecutive game turns. 

In other words, you have to match or- 
bits with a ship whose velocity is never 
the same on any two consecutive game 
turns. 

Since each game turn consumes one 
unit of time, units of distance, velocity 
and acceleration are referred to simply 
as units. The game is played in two 
dimensions instead of three to simplify 
the calculations and shorten the pro- 
gram. 

The “board” is an X-Y coordinate 
graph system with both positive and 
negative values for X and Y. The black 
hole, located at the origin of the sys- 
tem, has a gravitational acceleration of 
12,000 units at the “surface”. The 
gravitational force decreases as the dis- 
tance from the black hole increases by 
the inverse square law, g=G/d 2 , 
where G is the gravitational force at 
the surface and d is the distance from 
the black hole. Thus, the closer you 
are to the origin, the more influence 
the gravitational acceleration toward 
the origin will have on your motion. 

The gravitational acceleration is cal- 
culated separately for every point oc- 
cupied by each spacecraft. 

At the beginning of the program, 
the damaged spacecraft is given an ini- 
tial position and velocity that sets it in 
an eccentric, non-uniform orbit 



W. TINSLEY 
around the black hole. Its motion is 
determined only by its initial velocity 
and the acceleration of gravity at its 
position. 

You control the rescue ship. At the 
beginning of each game turn, you’re 
asked to enter a new X and Y acceler- 
ation. In other words, you are asked to 
enter two numbers by whose value 
you wish to change your motion in the 
X and Y direction. For example, 
during each game turn, you’re given 
the velocity and position of both your 
ship and the damaged ship in X and Y 
coordinates as well as the range be- 
tween them. You then use that infor- 
mation (printed in the previous game 
turn) to determine what new values 
for acceleration you wish to enter. In 
game turn 10 (See Sample Run), 
the velocity for the rescue ship is: 
X=59.09653, Y=120.0807. That 
is, the rescue ship is traveling 59 
units in the positive X direction and 
120 units in the positive Y direction 
during each game turn. At this point, 
the range between the two ships is 
increasing, so I must reverse my di- 
rection of travel. In game turn 11,1 
enter -20 and -20 as my new X and 
Y acceleration values (the maxi- 
mum allowable). This move reduces 
my velocity to: X=39. 09207, 
Y=100.0738. It will now take me 
another two turns to reverse my 
X-direction of travel, and another five 
turns to reverse my Y-direction of 
travel. Of course, all this occurs near 
the point: X=651 , Y-1016, where the 
effects of the gravity-well at the origin 
are virtually nil. 

The closer you get to the origin, 



Illustration by Donni Richman 
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however, the less effect that twenty 
units of acceleration has on your mo- 
tion. For instance, in game turn 4, my 
position is: X= - 3.3, Y= - 4.8. In game 
turn 5, 1 enter a -20, -20 as my new X 
and Y acceleration. This command 
should have the effect of moving my 
ship down and to the left, away from 
the origin. But, because I’m so close to 
the origin, the pull of gravity totally 
cancels my acceleration — and then 
some! In game turn 5, in spite of my 
negative acceleration, my velocity is 
now: X=159, Y=220. And my new 
position is: X=156, Y=215. The range 
between the ships went from 36.6 
units in game turn 4, to 301 .5 units 
in game turn 5. 1 am now off on a 
trip that will take me thirty turns to 
return to within a reasonable distance 
of the damaged ship — too late to 
effect a rescue. 

Of course, this program does not 
give a true representation of motion in 
space; but then, it was never intended 
to. Such a program would be at least 
three times as long as this one and be 
much more complicated to run. This 
program was designed to be a short, 
simple way of indulging a fantasy on a 
home computer by giving a reasonable 
approximation of the actions of a 
spacecraft in orbit, and it Fills that bill 




very nicely. 


00 

*-i 


IF M=3 THEN 282 


00285 


LET V(l,2)=-28.28 


If you would like a little variety in 




the path the damaged ship takes 
around the black hole, simply insert 


-3- XT'. 

CO 00 

^ 'IS. 


IF M=4 THEN 302 


00286 


GOTO 230 


the following statements: 


IF M=5 THEN 312 


00301 


GOTO 310 


00031 PRINT "ENTER DATE 


00221 


GOTO 230 


00302 


LET P(1,1)=0 


AND TIME." 


00222 


LET P ( 1 , 1 ) =0 


00303 


LET P(l,2)=-35 


00032 INPUT N1.N2 


0022 J 


LET P(l,2)=50 


0030k 


LET V(1,1)=18.52 


(These statements seed the random 


0022k 


LET V( 1,1) =-15. 49 


00305 


LET V(1 ,2)=0 


number generator that will choose be- 
tween five different starting positions 


00225 


LET V(l ,2)=0 


00306 


GOTO 230 


and velocities for the damaged ship. 
Some of these will put the ship in 


00226 


GOTO 230 


00311 


GOTO 320 


tighter orbits where the velocities will 
be high, and others put it in larger 


00281 


GOTO 290 


00312 


LET P(l,l)=?5 


orbits with lower velocities. The date 
and time should consist only of num- 


00282 


LET P(l,l)=-15 


00313 


LET P(l ,2)=0 


bers, i.e.: June 28, 1978, becomes . | 

062878; and 9:05 a.m. becomes 0905 1 


00283 


LET P(l ,2)=0 


0031k 


LET V ( 1 , 1 ) =0 


or 09.05.) ] 


A 0028k LET V( 1 , 1 )=0 


00315 


LET V(l,2)=12.65 



00033 LET N3=N1*N2 
0003b LET N3=RND(N3) 
00035 LET M=INT(RND*5+1) 

00181 IE M=1 THEN 190 

00182 IF M=2 THEN 222 



bOCK,H£U>!/ 

MV(WKblblATEi 

Are x= -38 . 98 ( 5 ; 

y- 3 . 209090 .... 

-1 H 



00316 GOTO 230 

The subprograms of this game have 
been designed so that they may be 
lifted out as is and used to control the 
motion of spacecraft in other space 
games that you may wish to design 
yourself. Who knows? You may be- 
come another Buck Rogers. □ 
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Space Rescue Program Listing 



RC 2, 2 ), CC 2 >, R*( 9 ), B$< 9); CSC 9 ) 



000-10 REM SPACE RESCUE PROGRAM 
00028 DIM PC2, 2), V< 2, 2), GC2, 4), AC2 
00030 DIM DSC 11 >, ESC 12 > 

09040 PR I NT "YOUR BEST FRIEND IS IN fi SEVERELY DAMAGED SPACESHIP" 

00050 PRINT" ORBITING AROUND A LARGE SUN THE SHIP'S REACTOR IS OUT OF" 
00O6O PRINT"CQNTROL. YOU HAVE 48 GAME TURNS TO RESCUE HIM BEFORE THE" 
0O870 PRINT "REACTOR EXPLODES. TO RESCUE HIM, VOU MUST STAY WITHIN 7" 
00888 PRINT "UNITS OF HIS SHIP FOR 3 CONSECUTIVE GAME TURNS. YOU ARE" 
00090 PRINT-LIMITED TO AN ACCELERATION OF + OR - 20 GOOD LUCK'" 

08108 PRINT" YOU ''LL NEED IT!!" 



THE SECOND SUBSCRIPT REFERS TO THE X 

G(l,4) IS THE GRAVITY OF THE SUN. 



00110 


REM 


SET INITIAL VALUES 


00120 


REM 


FIRST SUBSCRIPT REFERS 


00138 


REM 


RESCUE SHIP < 2 ). THE : 


08140 


PEM 


<1> OR Y (2) POSITION. 


00150 


LET 


GC1, 4) = 12000 


08160 


LET 


N=0 


00170 


LET 


A $ = " Y E S " 


00193 


LET 


P< 1, 1 >=38 


08108 


LET 


B*="NO" 


03208 


LET 


R ( 1 » 2 > = 8 


002*0 


LET 


P,<2, 1 > = 0 


0 8240 


LET 


P<2, 2 ) = 118 


00210 


LET 


VCl, 1 ) = 0 


30210 


LET 


VCl, 2 > = 28 


60250 


LET 


V< 2, 1 ) = 25 


00260 


LET 


VC 2, 2 ) = 0 


O0278 


LET 


AC 1, 1 ) = 0 


00280 


LET 


fit 1, 2 )=0 


06290 


LET 


0*=" RESCUE SHIP" 


08300 


LEI 


£*= " DAMAGED SHIP" 


0 0313 


REM 


BEGIN THE GAME 


30328 


FOR 


K=1 TO 40 



00338 PR I NT ,l GAME TURN'S K 

00340 G0SUB538 

08358 G0SU659O 

00360 G0SU6698 

00373 005068*4 0 

30330 GOSUB970 

88398 G0SUB1098 

00488 IFDO7THEN420 

00418 GOT 0458 

0O428 LET r;-N+l 

08438 I F N = 3 T H E N 1 2 3 8 

8844C GOT 0468 

08450 LET N=0 

0846O NEXT K 

00473 PRINT "TOO BAD, YOUR FRIEND JUST WENT UP IN A BALL OF FIRE 
03438 PR:NT»WOULD VOU LIKE TO TRY AGAIN?" 

30493 INPUT CS 
805O0 I F C * > = A S T H E N 1 C 
00518 G0T01268 
08520 STOP 

80538 REM COMPUTE VALUE OF G AT POINT P 
88540 FOR 1=1 TO 2 
88550 LET C< I >=P<I, Df2+P<I.2)t2 
0C563 LET G< 1 , 3 > = G< 1, 4 )/C( I ) 

08570 “NEXT I 
08530 RETURN 

00598 REM COMPUTE VECTOR VALUES OF G AT POINT p 
<50 600 FOR 1 = 3. TO 2 
00618 FOR J=i TO 2 

00628 LET G< I, J)=SQRCP< I, J )t2/CC I > )*GC I, 3> 

08620 IFP< I , J >>STHEN653 
00640 GGTO660 

e0650 LET G< I , J )=-l*GC I » J > 

68560 NEXT J 
8067G NEXT I 
O36S0 RETURN 

00690 REM ACCELERATION VECTORS 

88780 PRINT DS, ", ENTER NEW X AND V ACCELERATION. " 

80710 INPUT B, E 
00728 I FB>2QTHEN77C 
08738 IFBC-20THEN790 
G0740 IFE>20THEN778 
00750 IFEC-28THEN790 
08760 G0T0B18 

08770 PRINT"YOUR ACCELERATION IS TOO LARGE. TRY AGAIN. » 

08780 GOTO700 

00798 PRINT "YOUR ACCELERATION IS TOO SMALL. TRY AGAIN. " 

00308 GOTO700 
00818 LET A< 2, 1 ) = B 
0032O LET A<2, 2 ) = E 
0033O RETURN 

340 REM COMPUTE NEW VELOCITY VECTORS 
0C850 FOR 1=1 TO 2 
00860 FOR J=1 TO 2 

00878 LET R< I, J) = V( I# J > + GC I, J) + A( I, J) 

388 LET VC I, J )=RC I, J) 

00890 NEXT J 
08900 IFI=1THEN920 
00910 I F I =2THEN940 

08920 PRINT" VELOCITY FOR THE H ;E*;" IS 
00938 G0T0958 

00940 PR I NT " VELOC I T Y FOR THE D* 

00950 NEXT I 
08960 RETURN 

08970 REM COMPUTE NEW POSITIONS 
08980 FOR 1=1 TO 2 
00938 FOR J=1 TO 2 

*08 LET PC I, J >=RC I, J) + PC I, J > 

0101O NEXT J 
01020 IFI=1THEN1040 
01O30 I F I =2THEN1060 
01840 PRINT "NEW POSITION FOR THE 
01858 GOT 01070 

01060 PRINT-NEW POSITION FOR THE 
01070 NEXT I 
01080 RETURN 

0109O REM COMPARE POSITIONS 
01100 I FP( 1, 1 XPC 2, 1 )THEN1130 



IS: 



X="; VC 1,1); " Y = " ; VC I, 2) 
X= " ; V( I, 1); " Y= " ; V< 1 , 2 ) 



YOU HAVE SAVED YOUR FRIEND! YOU'RE" 



01110 LET X = P< 1, 1 >-PC 2, 1 > 

01128 GOTO1140 

01130 LET X = PC 2, 1 )-PC 1, 1 ) 

01148 I FP( 1, 2 KP( 2, 2 )THENil70 

01150 LET F=P< 1, 2 >-P< 2, 2 > 

61160 GOT01180 

01170 LET F=P( 2 « 2 )-PC 1*2 ) 

01180 LET S=Ft2+Xt2 

01198 LET D = S6R< S > 

01208 PRINT 

01210 PR I NT "RANGE IS";D 
01228 RETURN 

01230 PRINT "CONGRATULATIONS! 
01240 PRINT" QUITE A PILOT 1 '" 
01250 GOTO480 
01260 END 
EDIT 



Sample Run 

RUN 

YOUR BEST FRIEND IS IN A SEVERELY DAMAGED SPACESHIP 
ORBITING AROUND A LARGE SUN. THE SHIP'S REACTOR IS OUT OF 
CONTROL YOU HAVE 40 GAME TURNS TO RESCUE HIM BEFORE THE 
REACTOR EXPLODES. TO RESCUE HIM, YOU MUST STAY WITHIN 7 
UNITS OF HIS SHIP FOR 3 CONSECUTIVE GAME TURNS. YOU ARE 
LIMITED TO AN ACCELERATION OF + OR - 28. GOOD LUCK' 

YOU'LL NEED IT! 1 
GAME TURN 1 

RESCUE SHIP, ENTER NEW X AND Y ACCELERATION. 

? 8, O 

VELOCITY FOR THE DAMAGED SHIP IS: X=-13. 33333 Y= 20 

VELOCITY FOR THE RESCUE SHIP IS: x = 25 Y— . 9917355 

HEW POSITION FOR THE DAMAGED SHIP IS: x = 16. 66666 Y* 20 

NEW POSITION FOR THE RESCUE SHIP IS: X= 25 V= 189. 0083 

RANGE IS 89.39742 
GAME TURN 2 

RESCUE SHIP, ENTER NEW X AND Y ACCELERATION. 

? -20,-28 

VELOCITY FOR THE DAMAGED SHIP IS: X=-24. 66774 V= 6.398696 

VELOCITY FOR THE RESCUE SHIP IS: X = 4.785538 Y=-2l. 92685 

NEW POSITION FOR THE DAMAGED SHIP IS: X=-8 001883 Y= 26. 39868 

HEW POSITION FOR THE RESCUE SHIP IS: X= 29.78554 Y= 87.08141 

RANGE IS 71. 48576 
GAME TURN 3 

RESCUE SHIP, ENTER NEW X AND Y ACCELERATION. 

? - 20,-20 

VELOCITY FOR THE DAMAGED SHIP IS: X=-26. 09335 Y = -8. 693966 

VELOCITY FOR THE RESCUE SHIP IS: X=-l5. 67296 Y=-43. 26736 

NEW POSITION FOR THE DAMAGED SHIP IS: X = -28. 09444 Y= 17.78471 

NEW POSITION FOR THE RESCUE SHIP IS: X= 14 11258 Y= 43.81418 

RANGE IS 49. 62393 
GAME TURN 4 

RESCUE SHIP, ENTER NEW X AND Y ACCELERATION. 

? 0 , 0 

VELOCITY FOR THE DAMAGED SHIP IS: X=-18. 88709 V=-14. 49562 

VELOCITY FOR THE RESCUE SHIP IS: X=-17. 43932 Y=-43. 65864 

NEW POSITION FOR THE DAMAGED SHIP IS: X=-38 98152 Y= 3.269096 

NEW POSITION FOR THE RESCUE SHIP IS: X=-3. 296737 Y=-4. 843933 

RANGE IS 36. 58215 
GAME TURN 5 

RESCUE SHIP, ENTER NEW X AND Y ACCELERATION 
? -2C, -28 

VELOCITY FOR THE DAMAGED SHIP IS: X=-3. 069664 Y=-l5. 13918 

VELOCITY FOP THE RESCUE SHIP IS: X= 159.2496 Y= 226.2951 

NEW POSITION FOR THE DAMRGED SHIP IS: X=-42. 05118 Y=-ll 93009 

NEW POSITION FOR THE RESCUE SHIP IS: X= 155.9529 Y= 215.4512 



RANGE IS 1114 . 518 
GAME TURN 18 

RESCUE SHIP, ENTER NEW X AND V ACCELERATION. 

? -28,-26 

VELOCITY FOR THE DAMAGED SHIP IS: X= 14.42874 V= 4.520331 

VELOCITY FOR THE RESCUE SHIP IS; X= 59.39653 V= 120.0807 

NEW POSITION FOR THE DAMAGED SHIP IS: X= 7.542238 Y=-39 22067 

NEW POSITION FOR THE RESCUE SHIP IS: X= 651.5349 V* 1816 

RANGE IS 1236. 210 
GAME TURN 11 

RESCUE SHIP, ENTER NEW X AND V ACCELERATION. 

? -23, -20 

VELOCITY FOR ThE DAMAGED SHIP IS: X= 13. 83811 Y= 11. 90786 

VELOCITY FOR THE RESCUE SHIP IS: X = 39.09287 V= 108.8738 

NEW POSITION FOR THE DAMAGED SHIP IS: X= 28.55834 Y=-27. 31287 

NEW POSITION FOR THE RESCUE SHIP IS: X= 690.6278 V= 1116.373 



RANGE IS 283 6388 
game turn 4® 

RESCUE SHIP, ENTER NEW X AND V ACCELERATION. 
? -28, 20 



ES; " 


IS: 


X="i 


: PC I 


, 1); " Y = "; PC I, 2) 


VELOCITY FOR 
VELOCITY FOR 
NEW POSITION 
NEW POSITION 


THE DAMAGED SHIP IS- X=-15. 36282 V= 1.953278 

THE RESCUE SHIP IS: X = -16. 86662 Y- 7. 219022 

FOR THE DAMRGED SHIP IS: X = -15 04421 Y= 43. 96681 

FOR THE RESCUE SHIP IS: X = 8.327301 Y*-152 854.3 


0*i " 


IS: 


X= " i 


1 P< I 


, 1 >; " Y=" ; PC I, 2) 


RANGE IS 195. 


2251 



TOO BAD, YOUR FRIEND JUST WENT UP IN A 8ALL OF FIRE. 
WOULD VOU LIKE TO TRY AGAIN? 

? " N 0 " S <- 

EDIT 
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Treat Yourself and 
Your Friends to 

Personal Computing 







Start a new subscription to Personal Computing , for yourself and/or your friends, or renew/ 
extend your current subscription, and you’ll benefit two big ways. First, you’ll receive each 
monthly issue of Personal Computing , the consumer magazine packed with business and 
home programs, programming techniques, buying guides, product news and other consumer 
information to help you make your computer a powerful tool for business and home. 
Second, you can receive these bonuses: 

• Buy more than one subscription (they make great gifts) and you’ll pay $2 less per year 
for each subscription after the first one. (And each extra subscription earns you a bonus is- 
sue added to your subscription.) • Prepay your subscription or renewal/extension and 

you’ll get another bonus issue per year added to your subscrip- 
tion. Prepay your gift subscriptions and each gift subscription 
receives the bonus issues, as well. • For each gift subscription, 
we’ll send a gift card in your name. Just check the box on 
on the subscription order coupon. 



Please □ start □ renew/extend my subscription to 

Personal Computing 



Name 



Address 



City State Zip 

New subscriptions receive bonus December issue; renewals /exten- 
sions receive additional issue added to subscription. 

□ Also, send gift subscriptions in my name to: 

Name 

Address 

City State Zip 



FIRST O 1 year $ 14 

SUBSCRIPTION □ 2 years $26 

- USA □ 3 y cars $38 

ADDITIONAL SUBSCRIPTIONS - USA 

□ 1 year $12 (Save $2 per subscription) 

□ 2 years $22 (Save $4 per subscription) 

□ 3 years $32 (Save $6 per subscription) 



ADDITIONAL POSTAGE - per subscription per year: Canada and 
Mexico - $4 surface, $8 air; Other Foreign — $8 surface, $36 air. 
Please remit U^ funds. 



Name _ 
Address 



□ Check enclosed (and receive one extra issue for each year) 
Charge my □ Master Charge □ Visa 

Account # Expires 



City State Zip 

□ Please send gift cards in my name. 

To order more than two gift subscriptions , please make copies of 
this card. We cannot bill for gift subscriptions. 



MAIL TO: PerSOnal Computing 1050 Commonwealth Ave., Boston, MA 02215. 



The 9th Annual ACM Chess 
Tournament in Washington, D.C. 



As in ancient Rome , when armor-clad gladiators were sent into the Coliseum in a fight to the 
death with similarly-clad opponents , chess-playing computers, protected by heavy steel shells, 
are now clashing with each other on a regularly scheduled, but more civilized, basis. One such 
struggle, recounted below, took place in Washington, D.C. , on December 3rd to 5th, 1978, 
during the 9th Annual Computer Chess Tournament sponsored by the ACM. 

BY HARRY SHERSHOW 



For the second time in 1 1 years the 
annual conference of the ACM (Asso- 
ciation for Computing Machinery) was 
held at the Sheraton Park Hotel in 
Washington, D.C., just two miles from 
the White House. During the confer- 
ence, the 9th Annual Computer Chess 
Tournament, sponsored by ACM, was 
conducted and Ken Thompson of Bell 
Labs, NJ emerged the winner with his 
BELLE program. 

The basement of the Sheraton Park 
is a large, unfurnished area. It consists 
of two great convention halls divided 
on the inside by free-standing fabric 
screens and entered separately by pairs 
of double doors. One of the rooms has 
a long 40-foot raised stage, and on 
special occasions the screens can be 



taken down and the two rooms joined 
together as one large convention hall. 
Organizational meetings are held here, 
as well as lectures, dances, weddings 
and bar mitzvahs. Many a daughter of 
U.S. Congressman has had her wed- 
ding reception here. Now, for the 
chess tourney, the halls are separated 
by the screens to form two smaller 
halls. One hall is an exhibit area for a 
few publishers; the other has been set 
up for the 1 2-player chess match 
scheduled to run in four rounds from 
Sunday afternoon, Dec. 3rd to Tues- 
day night, Dec. 5th. 

Six, large, upright chess-display 
boards, their magnetic-based chess 
pieces arrayed in proper pre-game for- 
mation, have been set up on the stage. 



Directly in front of the platform on 
the floor, are six, long, double-tables 
cluttered, variously, with papers, chess 
boards, a few small keyboards and few 
display screens for those two micro- 
computers that will be competing for 
the first time in the nine-year history of 
the tournament. At both ends of the 
tables are LA36 DECwriter II termi- 
nals, one for each of the two contest- 
ants at the table - a total of 14 
printers. The two extra ones are for 
emergency use. The printers have been 
loaned to the tournament through the 
kindness of the Digital Equipment 
Corporation. Each printer now con- 
nects to a separate computer through a 
modem and the computers are scat- 
tered throughout the US.and Canada. 
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When the contest begins, every 
move of every game will be entered 
twice; first into the computer of the 
white side and then into the computer 
of the black side. The two microcom- 
puters will not need terminals. The 
moves are entered directly into the 
table-top computers and will show up 
on the monitor display screens. The 
hungry, giant computers, however, will 
swallow the arriving moves generated 
by opponents, digest the information 
and then consider possible counter- 
moves at an average rate of several 
hundred thousand considerations per 
second. In about three minutes the 
computer will relay its own move 
through the DECwriter and to the pro- 
grammer at the table. Developing 
moves will be followed both at individ- 
ual table chessboards (every contestant 
has brought his own favorite good-luck 
board) and will also be transmitted to 
the stage where 14 eager attendants 
will be running around manning the 
boards and advancing designated 
pieces to appropriate squares. 

Chess analyst, David Levy, will be 
plodding back and forth on the stage, 
mike in hand, and will carry on an un- 
ceasing commentary over the loud- 
speaker system telling everyone what 
is happening in a certain game or what 
one can expect to happen. 

The two opponents at each side of 
the table will be relaying to each other 
the chess moves emerging from the 
deep recesses of their own programs. 
Each “player” will be occupied read- 
ing printouts, tapping out inputs, doc- 
umenting the game on his own small 
scorepad, moving chess pieces on the 
table board, listening to the analysis 
from the stage and occassionally 
glancing at some pages in the hard 
copy programs by his side. The indi- 
vidual players, in fact, will be so busy 
that they will scarcely pay attention to 
their opponents. 

Sunday, December 3rd, at 12 
o’clock, there was a pre-tourney meet- 
ing of the participants. Fred Swartz of 
University of Michigan’s CHAOS pro- 
gram stood up and told the small, 
startled group that he had been robbed 
in the hotel the night before. Seems 
that he had arrived late Saturday eve- 
ning, went down to the chess hall to 
check out the equipment, came out of 
the hall at about 1 1 :00 PM and found 
himself facing the gun of a stick-up 
man in the deserted hall just outside 
the chess area. Everyone in the hall 
spent the next few minutes commis- 
serating with Fred and commenting on 
the general crime situation that existed 



in all the big cities of the world. Then, 
as angry and emotional reactions sub- 
sided, the group slowly turned its at- 
tention back to chess. There were a 
few problems that were straightened 
out - typical of all chess tournaments - 
including such things as when to de- 
clare the draw, clock-time rules, resig- 
nations and breakdowns. When all the 
questions had been answered by the 
ACM organizing committee (Carl Die- 
sen, Monroe Newborn, Ben Mittman 
and David Levy,) the meeting adjourned 
until 1 :00 PM and the start of the 
First Round. This recess gave every- 



one a brief period in which to gulp 
down a sandwich for lunch at the up- 
stairs coffee shop. 

The computer-chess tournament 
began witout ceremonies at 1 :00 PM 
when the 12 “players” (See “Table of 
Participants”) sat down at their as- 
signed places. The participating com- 
puters and their programs differed 
physically from each other in almost 
the same way that 1 2 marathon run- 
ners might differ in dimensions from 
each other, (see “Technical Details of 
Participants.”) A 50-pound Motorola 
6800, for example, found itself in 
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combat against a giant PDP 1 1 /70 
weighing several thousand pounds. But 
one could not safely state that the 
smaller contestants would be beaten by 
the bigger competitors, just as the 
smallest runner in a race does not al- 
ways give way to the largest. 

Unlike a football game, or a boxing 
match, there was no starter’s signal, no 
blowing of a whistle, no clanging of a 
bell to mark the beginning of the 
event. The tournament started quietly 
when, at 1 : 00 PM, Dave Cahlander, of 
Control Data Corporation and a mem- 
ber of the CHESS 4.7 team, sat down 
at his DECwriter. He immediately be- 
gan to tap out a message that was 
transmitted through a modem up to a 
huge Cyber 1 76 at Control Data’s 
computer center, 5,000 miles away in 
Minneapolis. Dave was clearly the 
busiest man at the tourney. He sat at 
the terminal for hours at a time, with- 
out a break, and generated “tons” of 
printouts for the CHESS 4.7 program. 
The paper rolled out of the DECwriter 
in large masses and folded itself into a 
basket container. The printout grew so 
large that it eventually spilled out of 
the container and onto the floor. Dave 
produced as much paper printout as 
perhaps all other programs combined. 
One reason, of course, was that every- 
one present wanted to play against 
CHESS 4.7; and in the course of the 
tournament the world-champion pro- 
gram played about ten Blitz games. 

The First Round of the tourney be- 
gan with the six top-seeded con- 
testants playing the botom six. Pre- 
dictably, the top six emerged victor- 
ious in its six initial contests. The most 
surprising event of the First Round 
was the tough battle that little MIKE, 
from England, fought against BELLE, 
the strongest program in the contest 
and the one that was to eventually win 
the tournament championship. The 
macro-micro struggle lasted for 41 
moves before Ken Thompson’s pro- 
gram achieved a mate against MIKE. 
The official documenter and annotater 
for the tournament, Mike Ciammara, 
later made several observations about 
MIKE’s line of play: “MIKE’s center- 
game opening is very rarely seen in 
modern master play. White thus pre- 
maturely opened the game enabling 
Black to equalize quite early.” Perhaps 
with a different opening, the micro 
program might have made chess 
history by beating BELLE. 

Mike Johnson paused for a minute 
between moves to talk about himself 
and his chess program. “I work as a 
programmer on an IBM for the com- 



munications section of the British Post 
Office,” he said. “But I’ve always been 
interested in chess. Started playing 
when I was five. When I read that they 
were playing pretty good chess on 
microcomputers in the States, I de- 
cided to get involved, too. I bought a 
Motorola 6800, with 16K RAM and 
2K ROM, assembled it myself, wrote 
my own chess program in Assembly 
Language on a cassette and used a 
paper-punch printer for entering the 
program. When I competed in the first 
European Microchess tournament in 
London in the fall of 1978, 1 tied with 
BORIS for first place. We then had a 
play-off for the 250 pound purse and I 
won. I bought the Motorola simply 
and only to play chess. And this Wash- 
ington tournament is the first real 
chess tournament I’ve been in. The 
British Post Office paid for my trip 
here. They knew I had won the micro- 
chess competition in England, and 
they wanted someone to cover the 
ACM conference, so they picked me to 



play in the chess tourney and cover 
the conference at the same time. 

“There’s a lot of interest in micro- 
computers in England. But that inter- 
est is being held down because prices 
are so much higher in England than 
they are in the States. Everything costs 
twice as much there. I would like to 
come to the 10th ACM Chess Tourney 
if I’m invited. Microcomputers will be 
offering more competition next time. 
They’re improving quite rapidly.” 

BRUTE FORCE turned out to be 
the only program at the tournament 
that would fail to win a single game 
during the entire Four Rounds. Its 
play in the First Round ended abrupt- 
ly when the program resigned to 
OSTRICH IV because it could not 
enter en passant pawn captures. Po- 
tentially, though, it is a strong pro- 
gram and when minor inadequacies 
have been eliminated, it will be a 
tough competitor. 

The Sunday audience was small at 
this first session. The ACM conference 



TABLE OF PARTICIPANTS 



PRE-GAM F. 
SEEDING 


PROGRAM 

NAME 


AUTHORS AND 
CO-AUTHORS 


ADDRESS 


CLAIMED CHESS 
RATING 


1 . 


CHESS 4.7 


David Slate 
Larry Atkin 


Northwestern University 
Vogelback Computer Center 
Evanston, IL 60201 


2030 


2 . 


DUCHESS 


Tom Truscott 
Bruce Wright 
Eric Jensen 


Duke University 
Computer Science Dept 
Durham, NC 27706 


1860 


3. 


CHAOS 


Mike Alexander 
Tom McBride 
Fred Swartz 
William Toikka 
Victor Berman 
Joe Winograd 


University of Michigan 
Computing Center (Fred Swartz) 
Ann Arbor, MI 48109 


1800 


4. 


BELLE 


Ken Thompson 
Joe Condon 


Bell Telephone Labs 
Room 26523 
Murray Hill, NJ 07974 


1490 


5. 


BLITZ 6.7 


Robert Hyatt 
Albert Gower 


University of S. Mississippi 
Box 286, Southern Station 
Hattiesburg, MS 39401 


1700 


6 . 


OSTRICH IV 


Monroe Newborn 
George Arnold 
Ilan Vardi 


McGill University 
School of Computer Science 
Montreal, Quebec, H3A 2K6 


1520 


7. 


BLACK KNIGHT 


Ken Sogge 
Fred Prouse 
Gary Maltzen 
Lonny Lebahn 
Elliot Adams 


Sperry Univac Co. 
(Fred Prouse) 

PO Box 3942 
St. Paul, MN 55165 


? 


8 . 


AWIT 


Tony Marsland 


University of Alberta 
Computing Science Dept. 
Edmonton, Alberta, T 6 G 2H1 


1500 


9. 


SARGON II 


Kathe Spracklen 
Dan Spracklen 


10832 Macouba Place 
San Diego, CA 92124 


1500 


10 . 


MIKE 


Mike Johnson 


British PO Telecommunications 
207 Old Street 
London, England EC 1 


1500 


11 . 


BS ’66 ’76 


Barend Swets 


Chopinstraat 65 
Venray, Netherlands 


7 


12 . 


BRUTE FORCE 


Louis Kessler 


University of Manitoba 
375 Perth Avenue 
Winnipeg, Manitoba R2V OT 8 


? 
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itself wasn’t scheduled to begin until 
Monday and most ACM members 
hadn’t arrived yet. So the Sunday 
afternoon audience was made up most- 
ly of a few Washington D.C. residents 
who had come to observe this exhibi- 
tion because it had been opened free, a 
nice public relations gesture on the 
part of ACM. 

From time to time during the play, 
all the computers went into a period 
of silent meditation at the same point. 
Not an unusual occurrence in chess, 
where more time is spent in thinking 
than in acting. David Levy, who had 
already begun his three-day journey of 
strutting back and forth on the stage, 
now paused before the inactive display 
boards and looked impatiently down 
at the participants. For a minute, 
there, he looked like a dour minister 
who has just noticed that his congrega- 
tion has fallen asleep during silent 
prayer. 

If there was a battle going on in the 
hall one would not know it. Computer 
chess is a rather polite activity. The 
hostile computers might be growling at 
each other, but the programmers 
themselves are a very friendly sort. 
Everyone has a close personal relation- 
ship with everyone else and there are 
no smiles of joy when an opponent 
gets into trouble. It is like two white- 
gloved gentlemen duelling each other 
but trying not to inflict any injury. 

The cameraderie is so strong that one 
overhears players suggesting lines of 
play to each other. But will the com- 
puter respond? Quite often it doesn’t. 

Cameras and strobe lights came out 
of their cases and everyone started 
taking pictures of everyone else - an 
activity that was to continue unabated 
throughout all of the Four Rounds. 

Dr. Christopher Evans, of the Pent- 
house-owned magazine “Omni”, was 
moving about the hall talking to many 
of the participants and discussing the 
ambitious, future plans of OMNI. Al- 
ready, he said, the magazine has added 
$4000 to David Levy’s next bet that 
he would not be beaten by a comput- 
er. Levy says his bet of $1000 will 
only run for five years. Dr. Evans, 
however, said OMNI has no such time 
limit. “OMNI is a magazine of the fu- 
ture,” he proclaims. “It’s about sci- 
ence fact and science fiction and it 
wants to look at areas that are going to 
be exciting in the future and we are 
going to bring them to the people. 
Apart from our computer-chess inter- 
est, we intend to sponsor free public 
lectures by outstanding scientists. We 
are going to pay them a good fee and 



have them come and say something 
original on computer chess or on any 
subject they choose, to an audience. 
We would probably transcribe the 
lectures and publish them in the 
magazine.” 

Round One of the tournament 
ended around 6 o’clock Sunday eve- 
ning and as the individual games came 
to a close, one by one, the audience 
and the participants slowly disap- 
peared. There was only a short time, 
now, to freshen up, have a dinner 
snack and then hurry back to the hall 
by 7:30 PM for the beginning of the 
Second Round. Unlike the First 
Round, when all contestants were 
ready and seated by their telephones 
by 1 o’clock, the evening match began 
haphazardly. Contestants, knowing 
now who their opponents were, 
drifted slowly into the hall. Everyone 
went to his pre-assigned table and 
when both opponents had arrived, the 
DECwriters picked up the chatter 
where they had left off, as though this 
Second Round was a continuation of 
the First Round. 

Ben Mittman, handling the pairings, 
had already posted the results of the 
First Round plus the match-ups for the 
new round. It required a little mani- 
pulation and some intensive look- 
ahead on Mittman’s part to make sure 
that programs that had played White 
the First Round would be playing 
Black the Second Round, then White 
on the Third Round and finally, Black 
again on the Fourth Round. With win- 
ners matched against winners, Ben 
Mittman managed nicely and all the 
contestants except two (BELLE and 



BRUTE FORCE) played half their 
games as White and half as Black. 

During the playing of the Second 
Round, more pictures were taken by 
roaming spectators and practically 
everyone signed a birthday card being 
passed around for Dr. Edward Lasker. 
Lasker, an International Chess Master, 
was celebrating his 93rd birthday an- 
niversary and was scheduled to come 
to the chess tournament on Monday 
night. Plans were to present him with 
the birthday card then. 

The Second Round crept along at a 
slow rate and culminated in the long- 
est game of the tournament. Bob 
Hyatt’s Blitz 6.7 became locked in a 
“death struggle ’’'with Tom Truscott’s 
DUCHESS in a contest that dragged 
on until 5 o’clock the next morning. 
When it ended in a mutual agreement 
for a draw, the hall was completely 
empty, except for a few security 
guards. It was reported that both Tom 
and Bob dozed off from time to time 
and had to wake each other up when 
the computer relayed a move. And as 
the Monday morning sun began to rise 
over the Nation’s Capitol, two, tired 
participants staggered off to bed for a 
few hours of sleep. 

Monday was the official opening of 
the ACM conference. The once-quiet 
halls and lecture rooms and lobbies of 
the Sheraton Park now became 
crowded with incoming ACM delegates 
from all over the world. The weather 
in Washington on Monday was a de- 
lightful, surprising 70-degree day. It 
was almost like a summer’s day. Many 
conference visitors took advantage 
of the sunshine and went outdoors for 



SOME TECHNICAL DETAILS OF PARTICIPANTS 



PROGRAM 


LANGUAGE 


MEMORY 

SIZE 


COMPUTER 


LOCATION OF 
COMPUTER 


OPENING 

BOOK 


CHESS 4.7 


COMPASS 


7.5K Words 
(60 bit) 


Cyber 176 


Minneapolis, MN 


5,000 


DUCHESS 


Assembly 


1000K 


IBM 370/165 


Research Park, NC 


3,000 


CHAOS 


FORTRAN 


3 Megabytes 


Amdahl 470/V6 


Sunnyvale, CA 


7.500 


BELLE 


C 


16K Words 
(16 bits) 


PDP 11/70 


Murray Hill, NJ 


160,000 


BLITZ 6.7 


FORTRAN 


20K Words 
(32 bits) 


Univac 1 1 00/42 


Washington, DC 


5,000 


OSTRICH IV 


Assembly 


20K Words 
(16 bit) 


Super Nova 


Montreal, Quebec 


0 


BLACK KNIGHT 


FORTRAN 


35K Words 
(16 bit) 


Univac 1 1 00 


Minneapolis, MN 


96,000 


AWIT 


ALGOL-W 


350K 


Amdahl 470/V6 


Edmonton, Alberta 


9,000 


S ARGON II 


Assembly 


12VSK 


Jupiter III 


On site 


0 


MIKE 


Assembly 


16K 


Motorola 6800 


On Site 


0 


BS ’66 ’76 


FORTRAN 


200K 


IBM 370/168 


Toronto, Ontario 


1,000 


BRUTE FORCE 


FORTRAN 


25K 


IBM 370/168 


Winnpeg, Manitoba 


0 



march 1979 Personal Computing 61 



a brief trip around the city. For most 
of them, it would be the only time 
they would leave the hotel. The next 
day it rained and the temperature had 
dropped to the low 40’s and it was 
winter again. Practically everyone 
stayed indoors on Tuesday. 

In the evening, an hour before the 
beginning of Monday’s Round Three, a 
panel discussion was held, with Ben 
Mittman acting as panel moderator. 
Ben publicly thanked Carl Diesen and 
explained the many difficulties that 
Carl had to overcome to arrange for 
the tournament which was unfolding 
without any problems. 

“When the tournament began yes- 
terday,” said Ben to the more than 
200 spectators who had gathered to 
listen, “I predicted this would be a 
very exciting event with much stronger 
programs than we’ve ever had before 
and the tournament, I said, would 
prove to be a horse race. When you 
look at the final results you’ll find out 
what I was talking about. 

“A number of things have hap- 



pened since the 8th ACM champion- 
ship at Seattle. The growth of micro- 
computers in chess has been very im- 
portant. Another activity during the 
past year was the end of David Levy’s 
10-year-old bet. He beat CHESS 4.6 at 
Toronto and won a cool 2500 bucks 
from a few of our colleagues.” 

(David later revealed, to some spec- 
tators, that his net profit was far less 
than the publicized amount because 
certain Toronto people - who were left 
nameless in the discussion -, managed 
to skim off some “ unanticipated ex- 
penses” from the top and decrease the 
size of Levy’s earnings considerably.) 

“Not only that,” continued Ben in 
Iris opening speech, “but more and 
more publicity has been coming out of 
the computer-chess world. And all the 
increased information will, I hope, 
lead to improvement in the play. In 
addition to that, in Toronto last 
August, we started the ICCA and that 
has been steadily growing with a 
couple of newletters already pub- 
lished. Monty Newborn, I must tell 



you, is the originator of this series of 
chess tournaments. He organized the 
first tournament back in 1970 in New 
York. Next year will be the tenth anni- 
versary of these tournaments. I’ve 
been honored to work with Monty for 
eight of those nine years. And I can 
say, from personal observation that 
we’ve come a long way since 1970 and 
we’re heading for bigger and better 
things in the years to come.” 

Doctor Lasker had already arrived 
in the hall by then and David Levy, 
standing on the stage, announced his 
presence when Ben had finished talk- 
ing. Then, David jumped off the 
stage and handed Dr. Lasker the birth- 
day card with the hundred or so signa- 
tures and everyone applauded David’s 
announcement that this was Dr. 
Lasker’s 93rd birthday observance. 

After that, and before the Third 
Round started, David announced that 
some Blitz chess would be played. 
Everyone wanted to play against 
CHESS 4.7, of course, but because of 
time restrictions, a decision was made 



Final Statistics of 9th ACM Computer Chess Tourney 



FINAL 

STANDINGS 


PROGRAM 


SEED NO. AND 
PLAYER NO. 


COLOR 


OPPONENT 


MOVES 


CUMULATIVE 

SCORE 


COLOR 


OPPONENT 


MOVES 


CUMULATIVE 

SCORE 


COLOR 


OPPONENT 


MOVES 


CUMULATIVE 

SCORE 


COLOR 


OPPONENT 


MOVES 


FINAL 

SCORE 


1 


BELLE 


4 


B 


10 


41 


I 


W 


1 


48 


2 


B 


3 


55 


3 


B 


5 


14 


4 


2 


CHESS 4.7 


1 


W 


7 


41 


1 


B 


4 


48 


1 


W 


2 


58 


2 


B 


6 


36 


3 


3(tie) 


CHAOS 


3 


W 


9 


28 


1 


B 


6 


39 


2 


W 


4 


55 


2 


B 


2 


57 


214 


3(tie) 


BLITZ 6.7 


5 


W 


11 


37 


1 


B 


2 


94 


114 


B 


8 


63 


214 


W 


4 


14 


214 


3(tie) 


SARGON II 


9 


B 


3 


28 


0 


W 


12 


23 


1 


B 


10 


50 


114 


W 


8 


29 


214 


6(tie) 


DUCHESS 


2 


B 


8 


48 


1 


W 


5 


94 


1 14 


B 


1 


58 


114 


W 


3 


57 


2 


6(tie) 


OSTRICH 


6 


B 


12 


15 


1 


VV 


3 


39 


1 


B 


7 


76 


2 


W 


1 


36 


2[ 


8(tie) 


BLACK KNIGHT 


7 


B 


10 


41 


0 


w 


10 


54 


14 


W 


6 


76 


14 


B 


12 


50 


114 


8(tie) 


MIKE 


10 


W 


4 


41 


0 


B 


7 


54 


14 


W 


9 


50 


1 


B 


11 


15 


114 


8(tie) 


BS ’66 ’76 


11 


B 


5 


37 


0 


W 


8 


32 


0 


B 


12 


26 


1 


W 


10 


15 


114 


11 


AWIT 


8 


W 


2 


48 


0 


B 


11 


32 


1 


W 


5 


63 


1 


B 


9 


29 


1 


12 


BRUTE FORCE 


12 


W 


6 


15 


0 


B 


9 


23 


0 


W 


11 


26 


0 


W 


7 


50 


0 




ROUND 1 


ROUND 2 


ROUND 3 


ROUND 4 



Notes on Statistics. 



In first round, BRUTE FORCE resigns after 1 5 moves be- 
cause it can’t enter en passant captures. 

In first round, MIKE plays an amazing game of 41 moves 
against the eventual champion, BELLE 

In the second round, CHESS 4.7 loses its only game of the 
tournament to BELLE, which goes on to win the title. 

The 2nd round game between BLITZ 6.7 and DUCHESS 
turns out to be the longest in the tournament and lasts until 
5 :00 AM the next morning. 



The microcomputers shine in the second round. MIKE 
draws against the stronger BLACK KNIGHT; and S ARGON 
II beats BRUTE FORCE. 

In the third round, BLITZ 6.7 having already played 
until 5 o’clock in the morning, now plays another long 
game that lasts until 3:00 A.M. In this game, BLITZ 6.7 
announced, at the 62nd move, mate in three, but it finds a 
mate on the very next move. 

The last-round championship game between BLITZ 6.7 and 
BELLE turns out to be the shortest game of the tourna- 
ment when BELLE finds a mate in 14 moves. 
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to limit the number of Blitz games. 
One challenger was 4th ranked US 
Grandmaster Robert Byrne of New 
York, who played two games and won 
both. “Not without some difficulty,” 
he confessed. Later, Mark Diesen of 
Maryland, son of tournament organi- 
zer Carl Diesen, played two games 
Mark is 19th-ranked US grandmaster 
as well as the youngest grandmaster 
in the country (he had just turned 21 
which admitted him to the senior 
ranks). He lost both games. “It was 
Mark’s first time to play against the 
computer,” said Carl, “and the fast- 
moving clock bothered him. He spent 
too much time worrying about the 
clock and not concentrating on the 
game.” Dr. Edward Lasker also played 
against CHESS 4.7 and lost. At 93, Dr. 
Lasker does not play as well now as he 
did in 1959 when he appeared at New 
York Times Life Center in one of the 
first public matches against an IBM 
computer-chess program. “That time,” 
he reminisced, “I let the game go 14 
moves because I didn’t want to kill it 
too early. It was a public demonstra- 
tion of the powerful IBM computer. 
The IBM people told me to take it 
easy. They wanted their computer to 
look sharp,” he confessed, revealing a 
trade secret for the first time, “so I let 
it live for 14 moves.” 

That early chess program, one of the 
first ever written for a computer, was 
prepared by Alec Bernstein of New 
York’s IBM research staff and was 
run on an IBM 704, the very last mod- 
el of the old-fashioned electronic-tube 
computers. Transistors replaced the 
vacuum tubes thereafter, and the com- 
puter industry began to take giant 
strides in its development. 

The Third Round of Monday night 
found the two microcomputers facing 
each other. European champ, MIKE, 
and U.S. title holder, SARGON II, 
played each other to a draw. During 
this same round, BLITZ 6.7 became 
caught in another lengthy game- this 
time with Tony Marsland’s AWIT. 
“Things were a little better tonight, 
though,” Bob Hyatt later remarked, 
“because we only played until 3 
o’clock in the morning and had only 
63 moves and we won. That was better 
than the 93 moves against Tom Trus- 
cott’s DUCHESS which ended in a 
draw.” So it turned out to be another 
sleep-shortened night for Bob who 
must now hold the record for playing 
the longest two successive games in a 
tournament, and for getting less sleep 
than any other participant. Most of 
the action on Monday night was pro- 




Ken Thompson (BELLE) accepts first prize for winning the tournament. Watch- 
ing are (1. to r.) Robert Byrne, Dr. Lasker and Carl Diesen. 




Fred Swartz (CHAOS) suffered the nerve-shattering experience of being the first 
participant to be robbed during a tournament. 




Kathe and Dan Spracklen emerged with the best microcomputer chess program 
(SARGON II) and finished in a historic third-place tie. 



march 1979 Personal Computing 63 




Dave Cahlander chats with Dr. Lasker, an honored guest at the tourney, who was 
celebrating his 93rd birthday anniversary. 




At 5 o’clock in the morning, Tom Truscott sits at DUCHESS’ terminal, waiting 
for the 94th move against BLITZ 6.5 




Monty Newborn (of the OSTRICH IV program) originated the computer-chess 
tournaments for ACM, nine years ago. 



vided by David Levy, who, someone 
suggested, wore out a pair of shoes 
in his constant paradings on the stage. 
He stopped at every board to com- 
ment on the activity, to predict the 
outcome and to point out possible 

variations. At one point, at the CHESS 
4.7 vs DUCHESS board, he noticed a 
development as he moved the pieces 
about. “If Black goes here,” he said 
over the mike, “then White goes here, 
here, here and here to reach a winning 
position. However,” he said after a 
moment’s reflection, “if White goes 
there, then Black goes here, then here 
then here to reach a formidable forma- 
tion of its own.” He replaced the 
pieces to their original positions then, 
after a moment’s reflection, he ob- 
served, “As a matter of fact - at this 
point, — both sides are winning!” 

A few times, David became em- 
broiled in a friendly argument with 
some of the spectators. “If the Rook 
goes here then the Bishop comes out 
to here and traps the Knight.” “But 
yah,” sputtered an excited chess ad- 
dict from the audience, “then the 
other Knight moves to King Bishop 
Five to fork both the Rook and 
Bishop to win back a piece.” 

David studied the board for a min- 
ute. “But if he does that,” he finally 
retorted, “then White moves his Queen 
here to pretty well destroy the de- 
fense,” “But yah,” said the spectator, 
“if the Queen moves out, then Black 
brings his Rook down the center and 
he’s got a possible mate in three!” 

Levy studied the board for a few 
minutes. “Indeed?” he said. Realizing 
that chess arguments, like political 
arguments, are not easily won, he re- 
turned the pieces to their original 
game position and observed politely: 
“Quite possible! Quite possible, in- 
deed!” Then he moved quickly to the 
next board to play a small game of 
variations there. 

At the end of the Third Round, the 
two leaders in the tournament were 
BLITZ 6.7 and BELLE and it was an- 
nounced that these two would be 
meeting each other for the champion- 
ship on the Fourth and Final Round, 
to be held the following night (Tues- 
day.) 

The last picture one got of the 
computer-chess tourney late Monday 
night, just before most of the games 
were finally completed, was that of 
David Levy. He had deserted the stage 
and was now sitting beside Monty New- 
born at the players table. David had 
taken off his black coat, pulled open 
his tie, rolled up his shirt sleeves and 
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sat in the chair, exhausted, tired and 
thoroughly enervated. He looked very 
much like a hiker who has just walked 
50 miles with a back pack. The mike 
was still in David’s hand and he still 
gave word descriptions of the chess ac- 
tivity, but he did it now from his sitting, 
collapsed position. 

Slowly the tournament reached the 
final day. The Last Round began after 
Carl Diesen had commandeered all free 
DECwriters and had obtained printouts 
of the first Three Rounds. The results 
had been collected and checked by 
Mike Ciamarra, of Rockville, MD, a 
local chess organizer, who had added 
his own astute annotations to each of 
the 1 8 games. Before the evening was 
over, Carl and his hard-working wife, 
who was serving as his assistant, had 
managed to print out enough sheets of 
the tournament to that point to give 
everyone a copy. Those that wanted a 
copy of the Last Round, about to get 
under way, would be mailed one, an- 
nounced Carl, if names and addresses 
were left behind. 

The biggest news item of the 
Fourth Round, of course, was the 
victory of BELLE over BLITZ 6.7. 

The game, to everyone’s astonishment, 
turned out to be the shortest of the 
entire tournament - only 14 moves. 

At the conclusion of the tourna- 
ment there was a closing ceremony. 
Silver cups for the first 3 places were 
presented by Dan McCracken, Presi- 
dent of ACM. 

Everyone had a few nice things to 
say. David Levy summed it all up with 
his closing comments: “Every year the 
programs get stronger. And the thing 
that is most remarkable of all is the 
performance of the micros. Both SAR- 
GON II and MIKE have done very well 
here. They’ve proven that you don’t 
have to spend something like five mil- 
lion dollars to play a good game of 
computer chess. You can now do it 
with a small machine. I think it’s re- 
markable that the two microcomputer 
participants have acquitted themselves 
extremely well. Monty Newborn may 
well be right, as he suggested earlier, 
that the time is coming when you’ll be 
able to play computer chess in some- 
thing as small as a matchbox.” 

In bringing the 9th Annual Chess 
Tournament to a formal conclusion, 
President Dan McCracken said: “I 
want to welcome everybody to next 
year’s 10th anniversary. I can tell you 
now that we’re going to have a spec- 
tacular meeting!” 

And everyone clapped and cheered 
and walked away wondering about 
next year’s tournament. 




Bored by the chess activity, this young spectator executes a sketch which, she 
says, is a picture of David Levy. 




SARGON II (with the Spracklens watching) shown in the middle of a game 
against BRUTE FORCE. SARGON II won. 





Barend Swets (BS ‘6676) vs Bob 
Hyatt (BLITZ 6.5). BS ‘6676 
resigned after 37 moves. 



Atkins and Slate study the display 
boards as the DEC printer uncoils 
a mound of printouts. 
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Computer Languages 

Quiz 



lamed BASIC. Today, you MW J >n bmmlng available almost 
TRAN. API and other langmg . p ,„er languages in general 



-BY DONALD D. SPENCER 



1‘. When you identify programming languages suitable for use with scientific applications, the language 
does not belong in the set described by the other three. 

a. APL 

b. FORTRAN 

c. RPG 

d. PL-1 

2. COBOL is 

a. a time-sharing system 

b. a mathematical programming language 

c. a language developed for programming business problems 

d. a computer developed by IBM 

3. The method in which the computer is used to translate a program written in a symbolic language into 
intermediate or machine language is called 

a. compiling 

b. automatic translating 

c. automatic coding 

d. none of the above 

4. The development of the first FORTRAN compiler (for the IBM 704 computer) was a 

a. 1 3 man-year effort 

b. 4 man-year effort 

c. 52 man-year effort 

d. 25 man-year effort 

5. A programming language which was developed at Bell Telephone Laboratories especially to facilitate 
handling strings of symbols on a computer is called 

a. APL 

b. RPG 

c. LISP 

d. SNOBOL 



.DonaUD. Spencer. ©Copyright !978. 

Reprinted with permission. The Comp 



6. A variable name followed by one or more subscripts is called a 

7. A programming system which translates a high level source language into a language suitable for a 
particular machine is called 

a. an assembler 

b. a symbolic translator 

c. a compiler 

d. FORTRAN 

8. A popular scientific-oriented programming language for computers is called 

a. COBOL 

b. RPG 

c. MAGICTRAN 

d. FORTRAN 

9. A translator that converts a source language statement into machine code and immediately executes 
the converted statement before translating and executing the next statement is called 

a. an assembler 

b. an interpreter 

c. a compiler 

d. a generator 

10. Computer languages are often referred to as 

a. natural languages 

b. artificial languages 

c. real-time languages 

d. pseudo languages 

11. PL/M is 

a. a type of microcomputer storage 

b. the acronym for microcomputer 

c. a programming language used to program microcomputers 

d. none of the above 

12. True or False: A common language is one that can be used on more than one digital computer, often 
made by different manufacturers. 

13. A programming language most often used with microcomputers is 

a. LOGO 

b. BASIC 

c. PASCAL 

d. COBOL 

14. Source programs are 

a. programs written in binary 

b. always stored on magnetic tape 

c. prepared by senior programmers 

d. none of the above 

15. A macro instruction is 

a. an instruction in a source language that represents several instructions in machine 
language 

b. usable only on IBM computers 

c. used to control the input and output operations of a computer 

d. used only in programs written for real-time systems 

16. A logical notation (developed by Jan Lukasiewicz in 1929) for a series of arithmetic operations in 
which no grouping symbol is used is called 

a. Boolean algebra 

b. Polish notation 

c. process control 

d. metalanguage 
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17. True or False: A compiler is a computer program that converts programs written in a symbolic lang- 
uage to machine language instructions for the computer to execute. 



18 . A computer program written using machine operation codes and addresses is written in 

a. high-level language 

b. symbolic language 

c. procedure-oriented language 

d. machine language 



19. What belongs in the center box? 

a. compiler 

b. assembler 

c. generator 

d. executive 




20. A problem-oriented programming language used for solving geometric and civil engineering problems 
is 



a. PASCAL 

b. COGO 

c. SAP 

d. MICRO 



21. FORTRAN is to scientific applications as is to business applications. 

22. Statements printed by a compiler indicating errors detected in a source program are called 

a. machine language statements 

b. diagnostics 

c. errors 

d. program listings 

23. True or False: “Compile-and Go” refers to an automatic coding procedure which compiles the source 
language program and immediately executes the generated machine language program. 

24. True or False: Backus Naur Form (BNF) is a notation invented by John Backus and Peter Naur for 
describing the syntax of programming languages. 

25. A machine independent program 

a. is one which can be executed with or without a computer 

b. is developed in terms of the problem rather than in terms of the characteristics of the 
computer system 

c. can never be executed on a machine such as a computer 

d. must be translated into a specific machine language by an interpreter 

26. A language specifically designed for programming simulation problems is called 

a. APT 

b. SIMSCRIPT 

c. BASIC 

d. LOGO 

27. The rules governing statement, sequence or sentence structure in a programming language is called 

a. macro definition 

b. syntax 

c. metalanguage 

d. none of the above 

28. An interpreter is a 

a. program that decodes and immediately executes instructions written as pseudo 
instructions 

b. computer program which enables a computer to operate upon a program written in 
some pseudo language other than machine language 

c. a translator used to transform and execute source language programs 

d. all of the above 
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29. A program written in PASCAL is called 

a. a machine language program 

b. a source language program 

c. a target language program 

d. an assembly language program 



30. A compiler 



a. translates source language programs into object programs 

b. translates object language programs into machine language programs 

c. converts assembly language usable programs 

d. is a hardware device 



31 . The following program produces the first N terms of a Fibonacci series. What language was used to 
write this program? 

a. PASCAL 

b. FORTRAN 

c. RPG 

d. APL 



Cl] 
C 2 ] 

[3] 

[4] 



R+f! FIB A 
R+A 

- O 7 = 2)/0 
/?«-(//- 1) FIB A 
R+R, {R+~l*R)loR] 



32. The following program computes the sum of the first ten odd integers. The program was written in 
which of the following languages? 



a. 


BASIC 


10 


REM SUM OF THE FIRST TEN ODD 


b. 


COBOL 


11 


REM INTEGERS 


c. 


ALTAIR 


20 


LET N = 1 


d. 


LOGO 


30 


LET S = 0 


40 


LET C = 1 






50 


LET S = S + N 






60 


LET N = N + 2 






70 


LET C = C + 1 






80 


IF C <= 10 THEN 50 






90 


PRINT “SUM OF INTEGERS =”; S 






99 


END 



33. The following program calculates the sum of the squares of the first 100 positive integers. The pro- 
gram was written in 



BASIC 

LOGO 

FORTRAN 

APL 



J = 0 
NSUM = 0 
50 J = J + 1 

NSUM = NSUM + J**2 
IF (J-100) 50,60,60 
60 WRITE (6,75) NSUM 
75 FORMAT (18) 

STOP 

END 



34. The following program uses the formula A=Vibh to compute the area of a triangle. The program was 
written in which of the following languages? 

TRI: PROCEDURE OPTIONS (MAIN); 

DECLARE (BASEyHEI GHT , ARE A ) FLOAT; 

STARTs GET LIST ( BASE , HE IGHT ) ; 

IF BA SE = 0 THEN STOP; 

ELSE DO; 

AREA=l/2*BASE*HE IGHT; 

PUT SKIP LIST (BASE, HEIGHT, AREA) ; 

GO TO START; 

end; 

END TRI; 



PL/I 
FORTRAN 
COBOL 
MICROTRAN 



35. Which one of the following languages is used to write instructional programs for computer assisted 
instruction (CAI) systems? 

a. COURSEWRITER 

b. PROGRAMWRITER 

c. FORTRAN 

d. CAIWRITER 



Answers on p. 107 
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With the ground work of micrographics explained in the 
first of this two part series , the author now discusses the 
theory behind the X-Y graphics plotter. 

The plotter is a subroutine which takes, as inputs, the X 
and Y coordinates of any dot on any specified size graphics 
matrix and can, on demand, lighten, darken, complement or 
inspect that particular dot. Every feature and technique in 
the process is shown in the following explanation. Numerous 
diagrams and examples have been included to illustrate the 
text. The conclusion of this article is a documented TDL Z- 
80 assembler code version of the plotter subroutine. Also 
included are a macro flow chart plus individual instruction 
level flow charts for each section of the code. A short list of 
equates for machine dependencies in the code, plus docu- 
mentation of the variable aspects, are included to enable the 
subroutine to serve the widest possible range of users. 

Having previously explained the mechanism of graphics 
control, and the charting of graphics characters, the X-Y 
plotter is now ready for use in conjunction with your micro- 
computer. The plotter can be used in any of the following 
possibilities: 

• As a library routine in conjunction with other Assembly 
Language programs. 

• As a user-provided routine in conjunction with a game or 
charting program in BASIC. 

• As an introduction to graphics control programming in 
general. 

• As an introduction to Assembly Language programming 
for BASIC programmers. 

• As a study case for program optimization, because fre- 
quent opportunities to “customize” the program become 
available. 

General design outline of the plotter routine: 



X-Y Graphics Plotter 

Data Variables 

Row (0— Rowmax) 
Col (0— Colmax) 
Action 
<0— Inspect 
0-Lighten 
1 —Darken 
>1 —Complement 



Result Codes 

(Returned in Action) 

0 -Light 

1 —Dark 

2— Not Graphics 



Table of Equates 
(Using 12x12 example) 

Rowmax = 1 1 
Colmax = 1 1 

Mltplr = 6 ; Row Multiplier 

Base = 0 ; Video Base Address 



Data Variables 

Row: .BLKB 01 

Column: .BLKB 01 

Action: .BLKB 01 



X-Y GRAPHICS PLOTTER - “FLOW CHART” 

With the design outline complete, the next step is to pro- 
duce a Macro Flow Chart, so called because only major func- 
tions are shown, not individual instruction steps. 




See “C” 



See “A” 



See “B” 



Data Variables 

Row (0-Rowmax) 

Column (0-Colmax) 

Action < 0- Inspect 

0 - Lighten 

1 - Darken 

> 1 - Complement 

Inspection Result Codes 
(Returned in Action) 

0 - Light 

1 - Dark 

2 - Not Graphics 




See “D” 



Now each block in the Macro Flow Chart can be expanded 
into an instruction level flow chart and then into Assembly 
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Language code. (TDL Z-80 Assembly Language will be used 
for the code, but the flow chart should be translatable into 
any Assembly Language.) 

A. Validate Row and Column Inputs 




VALID: 


LDA 


ROW 


; Bring Row into 
Accumulator 




CPI 


ROWMAX+1 


; Compare to Rowmax 
(+1 for test) 




JRC 


VAL05 


; Branch if not over 
Rowmax 




MVI 


A.ROWMAX 


; (A +- Rowmax) 




STA 


ROW 


; Set Row to Rowmax 




JMPR 


VAL10 


; (Skip less than zero 
test) 


VAL05 : 


CPI 


0 


; Compare to zero 




JP 


VAL10 


; Branch if not under 
zero 




SUB 


A 


; (A<- 0) 




STA 


ROW 


; Set row to zero 



Comments: Economies are possible here. If the program 
loads row, validates it, and goes on at once to compute the 
row displacement, then it would not be necessary to store 
the corrected value back in row. The same thing holds for 
column. Also in the case of a 96 X 128 matrix, a common 
size, the colmax is the maximum possible one-byte value, so 
the “CPI Colmax + 1” should be eliminated, as it is totally 
unnecessary. For a 128 X 128 matrix, no maximum tests 
need be made at all. 

B. Determine Address of Byte 





But again this is really a Macro Flow Chart since micro 
computers do not possess multiply and divide instructions. 
Division by 2 can be accomplished by shifting the register to 
the right one bit. If the row multiplier for a specific matrix 
size turns out to be a power of two, as it often will, shifting 
can substitute for multiplication. But there’s no way out of 
dividing by 3. 

The Macros used for multiplication and division are a 
simplification of the booth algorithm and they only work 
for positive integers. 



VAL10: 


LDA 


COLUMN 


; Bring column into 
accumulator 




CPI 


COLMAX+1 


; Compare to Colmax 
(+1 for test) 




JRNC 


VAL15 


; Branch if not over 
Colmax 




MVI 


A, COLMAX 


; (A <- Colmax) 




STA 


COLUMN 


; Set column to colmax 




JMPR 


VAL20 


; (Skip less than zero 
test) 


VAL15: 


CPI 


0 


; Compare to zero 




JP 


VAL20 


; Branch if not under 
zero 




SUB 


A 


;(A«- 0) 




STA 


COLUMN 


; Set column to zero 


VAL20: 






; No doubt Val 20 ’s 
name will change 



; To that of the next 
routine 



ADDR: LXI 


H,Row 


; HL 4 - Address of row 


MOV 


E,M 


; Into reg. D for division 


SUB 


A 


; Clear reg. A for division 


MVI 


D,3 


; Set up divisor 


DIVIDE 




; Macro call 


MOV 


M,A 


; Save remainder in row 


MVI 


D.MLTPLR 


; Row multiplier 


MULT 




; Macro call/(AE) Row 

displ. 


MOV 


D,A 


; (DE) +- Row displace- 
ment 


INX 


H 


; HL <- Address of 
column 


MVI 


B,0 


; Clear reg. B 


MOV 


A,M 


; Into reg. A for shift 


SRAR 


A 


; Division shift style 


RALR 


B 


; Remainder into B 


MOV 


M,B 


; Save remainder in 
column 
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LXI 


H,BASE 


HL +- Video base 


Comments: Now it can be seen how intermeshing this rou- 


DAD 


D 


; Base + row displ. 


tine with the previous one could save instruction time, since 


MOV 


E,A 


; E +- Column displ. 


row and column values would not have to be fetched from 


MVI 


D,0 


;D <- 0 


memory. By similar methods, the remainders would not have 


DAD 


D 


; Base + Row + Column 


to be stored and then later retrieved. 






displ. 


But coding it this way, instead of a jumble of intertwined 


PUSH 


H 


; Saving Byte address 


procedures, should hopefully lead to maximuin clarity. 



DIVISION MACRO 




MULTIPLICATION MACRO 




Parameters 




Parameters 






IN = A - High order Byte of dividend 


IN = 


E - Multiplicand 




E - Low order Byte of dividend 




D - Multiplier 




D - Divisor 














OUT 


= A - High order Byte of product 


OUT = A - Remainder 




E - Low order Byte of product 


E - Quotient 






D - Still contains multiplier 


D - Still contains divisor 










.DEFINE DIVIDE [%DIV0 5, %DIV10 , 




.DEFINE MULT[%ML0 5, %ML10] = 


%DIV15] = 






[PUSH 


B 


; ;Save register 


[PUSH 


B ;;Save Register 




SUB 


A 


; ;Clear reg. A 


MVI 


B, 8 ;;Loop Counter 




MVI 


B, 8 


; ;Loop counter 


%DIV0 5 : SLAR 


E ;;First part of AD pair 


%ML0 5 : 


BIT 


0 . E 


; ;Check rightmost bit 




shift 




JRZ 


%ML10 


; ;Branch if zero 


RAL 


;;Complete shift 




ADD 


D 


; ;Else add in multipli- 


SUB 


D “Subtract divisor 








cand 


JM 


%DIV10 “Branch if negative 


%ML10 


SRAR 


A 


; ;First part of AD pair 


INR 


E ;;If positive, increase 








shift 




quotient 




RARR 


E 


; ;Complete shift 


JMPR 


%DIV1 5 “And skip next instruc- 




DJNZ 


%ML05 


; ;Loop a total of 8 times 




tion 




POP 


B] 


; ;Restore register 


%DIV10: ADD 


D “Add back divisor 










%DIV15: DJNZ 


%DIV0 5 ;;Loop a total of 8 times 










POP 


B] “Restore register 











Note: For an explanation of how these macros work see Assembler Language Programming by George W. Struble, Addi- 
son Wesley Publishing Co. 2nd Ed. pgs. 71 & 75. 



C. Determine Bit Mask 
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MASK: 



LXI 


H,Row ; HL Address of row 


MOV 


B,A 


; Store in reg. B 


MOV 


A,M ; Bring in row remainder 


SUB 


A 


; Clear reg. A 


RLC 


; Left shift for times 2 


STC 




; Set carry 


INX 


H ; HL Address of column 


MSK5: RAL 




; Rotate reg. A left 


ADD 


M ; Add in column remainder 


DJNZ 


MSK5 


; Repeat until B = 0 


INR 


A ; Increase by 1 


MOV 


B,A 


; Mask is in reg. B now 



D. Perform Action 



ACTN: 



AG05: 



POP 

BIT 

EXAF 

LDA 

CPI 

JP 

EXAF 

JRNZ 

MVI 

JMPR 

MOV 



H 

7, M 

ACTION 

0 

AC20 

AC05 
A, 2 
AC 15 
A, B 



; Restoring byte address 
; Is it graphics? 

; Store flag result 
; Bring in Action code 
; To test for less than 0 
; No-not inspect-branch 
; Restore flag result 
; If graphics, branch 
; Else result code s/b 2 
; Branch to store code 
; Bring in mask 



^ Start ^ 



.END 






ANA 


M 


“and” with mask 




JRZ 


AC 10 


If light-branch 




MVI 


A, 1 


Else result code s/b 1 




JMPR 


AC 15 


Branch to store code 


AC 10; 


SUB 


A 


Result code s/b 0 


AC15: 


STA 


ACTION 


Store code 




RET 




And return 


AC20: 


EXAF 




i Restore flag result 




JRNZ 


AC25 


i If graphics-branch 




MVI 


M, 80H 


; Else make block graphics 
blank 


AC25: 


EXAF 




i Restoring result of action 
test 




JRNZ 


AC30 


If ^0 branch/Else lighten 




MOV 


A,B 


Bring in mask 




CMA 




Logically complement mask 




ANA 


M 


“and” complement with byte 




JMPR 


AC40 


Branch to store byte 


AC30: 


CPI 


1 


Is it a darken? 




JRNZ 


AC35 


No-branch 




MOV 


A, B 


Bring in mask 




ORA 


M 


“or” mask with byte 




JMPR 


AC40 


Branch to store byte 


AC35: 


MOV 


A, B 


Bring in mask 




XRA 


M 


Complement/“exclusive or” 


AC40: 


MOV 


M, A 


Store altered byte 




RET 




And return 



Note: 

For an explanation 
of how the macros 
work see Assembler 
Language Programming 
by George W. Struble, 
Addison-Wesley Publishing Go. 
2nd Ed. pgs. 71 & 75. 
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FIRMWARE FACTS 



CONNECTING THE DISK 

PART I: How Disks Work 



This preliminary article discusses how 
disks work and, further, what disks 
are all about. 

Three main types of disks can be 
connected today to a microcomputer 
system. Different disks exist, but are 
not applicable to microcomputers. These 
three types are hard disk, floppy disk, 
and mini-floppy. 

All three involve similar principles 
of operation, (which will be described 
in Part II.) The essential physical dif- 
ference is that a hard disk, as its name 
indicates, is hard. The floppy, or its 
smaller sister the mini-floppy, are soft 
disks. The floppy is characterized by a 
low cost. However, it also has reduced 
capacity and longer access time than the 
hard disk. 

There is no standard for hard disks, 
and a large variety of models exists to- 
day. These disks are typically charac- 
terized by a million bytes storage or 
more on a single unit. However, hard- 
disk cost is high. The floppy disk, ori- 
ginally invented by Shugart, but now 
manufactured by a variety of other 
companies, uses an 8” soft diskette. The 
diskette rotates inside a cardboard 
holder. In order to reduce friction the 
inside of the cardboard is lined with 
a special low friction plastic lining. To 
access data on this diskette, a long hole 
is made in the cardboard jacket through 
which a read/write head is applied 
against the surface. Data on the disk- 
ette is organized, in sectors and tracks, 
just as it is on the hard disk. 

The mini-floppy, a 5.25 inch diskette, 
is a scaled down version of the regular 
floppy. It stores less data, but is avail- 
able at a low cost. The mini has become 
the most popular mass storage medium 
for personal microcomputers today. 

Principles of operation 

Every disk, whether hard or soft, is 
coated with magnetic oxide on one or 
both sides. There is no significant 
problem in coating a diskette 
on both sides; however, most disk- 
drives are single sided. This single-drive 
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system is popular because the mechanical 
cost of arranging two opposing heads to 
access the same diskette is quite high. 

For this reason, dual drives are usually 
preferred, where two independent disk- 
ettes are provided but a single position- 
ing mechanism to access the diskettes 
is used for both heads. 

For most hobby- 
type applications, 
the mini-floppy disk 
is ideal. It offers a 
mass memory 
sufficient for all 
typical files used in 
a home environment. 

Data on the disk is organized in sec- 
tors and tracks as mentioned above. 
Tracks are concentric rings on the sur- 
face of the disk. One of the basic me- 
chanical problems for a designer is to 
position the read/write head exactly 
over the area of the disk in which data 
is to be stored or retrieved and to per- 
form this operation quickly. It is there- 
fore necessary to have highly struc- 
tured data on the surface of the disk. 
Because tracks store thousands of 
bytes of data, a smaller unit of infor- 
mation is required. In a standard 
memory this unit of information would 
be a word (here a byte). Unfortunately, 
in the case of disks, the access time re- 
quired to position the head before data 
can be read or written is very signifi- 
cant. It is of the order of 20 milliseconds. 
Accessing a single word in 20 millisec- 
onds would be completely uneconomi- 
cal. In practice, therefore, almost all 



disks are divided into sectors of approxi- 
mately 128 words. A sector corresponds 
to a block of data between two success- 
ive radials on the disk. The cutting of a 
disk into sectors is analogous to the 
way a pie would be sliced. 

One obvious fault that arises is that 
sectors on the inside track of the disk 
will be physically small compared to 
sectors on the outside track of the 
same disk. Therefore, why not pack 
more data on the outside tracks than 
on inner ones? The essential parameter 
in disk control is rotation speed. This 
rotational speed is the same for any 
point of disk on the same radial. 

Formatting the sector 

In addition to formatting a disk into 
tracks and sectors, more information 
must be written in every sector. Fur- 
thermore, the beginning of every sec- 
tor must be clearly defined. Two tech- 
niques are used for this purpose: soft 
sectoring and hard sectoring. A hard- 
sectored disk begins every one of its 
sectors by an actual hole punched in 
the disk. The disk drive is equipped 
with a photoelectric sensor and when- 
ever a hole is detected in the disk, the 
beginning of a new sector is identified. 
The method is quite simple. Soft sec- 
toring, on the other hand, uses a single 
hole to mark the beginning of sector 
zero and all subsequent sectors are 
identified through a timing track 
which is read from the disk. However, 
for reliability of operation, it is na- 
turally better to be able to verify the 
actual sector and track number of any 
block of data before accessing it. 

For this reason, a sector is generally 
preceded by a small block of informa- 
tion containing the track number and 
sector number. These two parameters 
are normally verified by the disk con- 
troller prior to disk access. In addition, 
every block of information on the disk, 
whether identification block or a user — 
data block, is terminated by two or 
more CRC characters. CRG stands for 
“cyclic redundancy check”. This is a 
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useful polynomial method to verify the 
integrity of data stored in the block. 
When data is stored in the disk, the 
CRC is automatically computed for all 
bytes stored in the block, and the CRC 
which has been computed is then stored 
at the end of the block. Whenever this 
data is read again, the CRC will again 
be computed, and compared to the 
stored data at the end of the block. If 
any discrepency appears, the data is in 
error. If no discrepency is found, the 
data is probably correct. 

As a final detail, once the disk is 
used, minor speed variations as well 
as slight physical changes occur on the 
surface of the disk. As a result, when 
various blocks are read or written, one 
will find that the blocks are not oc- 
cupying the exact space that should be 
theirs. It is necessary, therefore, to 
space adequately all blocks on the sur- 
face of the disk. Such formal spaces be- 
tween blocks are called “gaps.” Each 
gap is usually identified by well defined 
characters contained in its header. 

Representing bits on the disk 

Bits are recorded on the disk by mag- 
netizing its surface in one direction or 
another. The technique involves record- 
ing a succession of logical zeroes and 
logical ones on the surface. Because fluc- 
tuations occur in the rotational speed 
of the disk, all systems use a self clock- 
ing technique for the data bits. Each 
data bit is preceded by a clock pulse. A 
logical one is produced by a clock pulse 
followed in the middle of a time inter- 
val by another pulse (the one). A zero 
will be produced by a clock pulse with 
no pulse in the middle of the time inter- 
val. This is called “clock” and “data” 
information. Both clock and data infor- 
mation will be available at the output 
of the disk drive. 

Special “address marks” are ob- 
tained by coding specific combinations 
of data and clock bits. The special com- 
binations of data and clock bits can be 
decoded as any binary pattern. It will 
then trigger recognition of an index 
address mark or an ID address mark, or 
a deleted address mark. 

Techniques for storing more bits 
on a single disk usually do so at the ex- 
pense of precision in timing techniques 
by eliminating some “redundant” clock 
bits. Several algorithms are used, to 
remove some of the clock bits whenever 



an appropriate succession of bits is pre- 
sent. This saves space, and allows, for ex- 
example, double density recording. 

Accessing data 

Whenever a program needs to access 
data on a mass memory device such 
as a disk, it requests a read or a write 
from a file. A file is a logical collection 
of information, storing one or more 
sectors. A software and a hardware 
interface are necessary to provide re- 
quired facilities. The software inter- 
face is the FMS, or file management 
system. It translates the symbolic file 
name address into the actual physical 
address of the sector (s) on the disk. 
Once it has generated the sector and 
track address, the hardware interface, 
or disk controller, will be responsible 
for performing and controlling the ac- 
tual access. 

The disk drive itself is responsible 
for implementing the commands from 
the controller and supplying the re- 
quired status information. When a sec- 
tor and a track have been specified, 
the single read/write head, analogous 
to a tape recorder head, moves along a 
radius of the disk until it is correctly 
positioned over the designated track. 
When the head has been positioned 
over the proper track, it must wait for 
the desired sector to come underneath 
it. The head will be applied to the 
diskette, and the sector number will be 
obtained by information from the tim- 
ing track, or perhaps through hole de- 
tection if hard sectoring has been used. 
Once the correct sector is known to 
be under the head, the first block of 
the sector will be read. The first block 
is the identification block and it pro- 
vides the user with track number and 
sector number which are then verified. 

If these numbers are correct the trans- 
fer will be performed on the following 
128 bytes of data. This naturally im- 
plies that the controller is equipped 
with a 128-byte block of memory, 
called a buffer. Sometimes this block 
is transmitted directly to the memory 
of the microcomputer; sometimes it is 
stored in the controller buffer. This 
simplified description should be suffi- 
cient for the purposes of understand- 
ing disk accesses. For more detailed 
information, the reader is referred, for 
example, to Sybex’s Microcomputer 
Interfacing Techniques. 



Disk types: A Summary 
The hard disk, was, for a long time, 
the only type of disk available for 
large scale computers. The advent of 
low cost microcomputers created a 
need for more limited mass storage 
media which would be more econo- 
mical than the hard disk. The floppy 
was born, and later the mini-floppy. 

The mini-floppy provides 89K per 
mini-diskette. The regular floppy pro- 
vides 253K bytes per diskette. These 
numbers are indicative, only, as actual 
capacity is a function of the format- 
ting used as well as of the recording 
technique. Both the mini-floppy and 
the floppy are characterized by rela- 
tively very slow average access times, 
on the order of several hundred milli- 
seconds. Most floppy disks are usually 
formatted according to the IBM 3740 
format in 76 tracks plus an index 
track, with 26 sectors per track. 

Two other types of floppies are also 
available. The first one is the dual -sided 
floppy where both sides are being used. 
This method provides twice the data 
but is much more costly because it re- 
quires two heads. The second is the 
dual density floppy where twice the 
quantity of data is recorded on the 
disk. However this has an adverse im- 
pact on the reliability of the data being 
stored. 

For most hobby-type applications, 
the mini-floppy is, at present, an ideal 
compromise offering a mass memory 
sufficient for all typical files used in a 
home environment. Two other advan- 
tages are a tolerable access time, and 
low cost (few hundred dollars per disk). 

For any application requiring ex- 
tensive file manipulations, such as with 
slow business systems, regular floppies 
are a necessity. They provide an ac- 
ceptable storage capacity, although 
still limited by slow access times. 

An ideal solution for business sys- 
tems is clearly the hard disk. However, 
for the time being, its cost is still too 
high. New developments of Winchester- 
type disk drives promise availability of * 
hard disks in the near future which, 
probably, will be available at competi- 
tive prices. 

(Part II in this series will be a dis- 
cussion of the actual details of inter- 
facing a disk to the microcomputer 
system.) □ 
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BOOKSHELF 



Profitable Personal Computing 



How to Profit From Your Personal 
Computer , by T.G. Lewis; Basic 

BASIC , by James S. Coan; $8.95 
paperback; Hayden Book Company, 
Inc., Rochelle Park, NJ 07662. 

Two recent books from Hayden 
Publishing Company contain subject 
matter of special interest to the aver- 
age computerist. Author T. G. Lewis, 
in his preface to How to Profit From 
Your Personal Computer, says: “My 
goal in writing this . . . was to convey 
the important features of personal 
computers useful to computer afi- 
cionados. This includes the ability to 
select equipment intelligently, to ana- 
lyze, in global terms, a problem for a 
business application, hobby or educa- 
tional experiment, and to translate 
problem situations into real computer 
sytems. Specifically, I hope the reader 
will learn how to configure a system to 
fit the needs of an application; to im- 
plement that system using the pro- 
gramming techniques I have developed, 
and to understand the fundamentals of 
data processing.” How well the author 
carries out his lofty objectives can be 
seen from the following program on an 
actual budgeting and accounting pro- 
gram for one particular month. All 
transactions are carried out at the end 
of the monthly period by entering 
date of transaction, check number, 
purpose of check and amount of check 
into the computer along with account 
number. The example shown is for the 
month of July and the output is called 
by Lewis his “Chart of Accounts for 
File”. Item 101 shows how little 
teaching pays even though payday is 
twice per month. The university issues 
a check numbered 96 on the first and 
1 5th of each month. Item 102 shows 
that the royalties from Hayden Books 
was $230 - $20 less than the budgeted 
amount of $250. During the month, 
the Lewis family spent $172.54 on 
food, against its budget of $200. 
Checks recorded for that period, 
which provided the figure of $172.54, 
are shown issued to A&P, Safeway and 
Minimart (“for a keg of beer” confides 
the author). The total food expendi- 



ture is shown in item 201. The final 
totals printed at the bottom of the 
income statement show a surplus 
balance of $53.61 for the month. 

“This fortunate circumstance,” gloats 
the author, “occurred because the 
family stayed home all month and 
spent very little on health, education 
or welfare.” Other subjects treated in 
the book, which should make it a pro- 
fitable acquisition for those seeking 
ways to put their computers to work, 
include: Design of a Mortgage Program , 
Mailing Lists, The Post Office and Dis- 
order, Put Your Computer Where Your 
Money Is and others. 

In the second book Basic BASIC by 
James S. Coan, © 1978 by Hayden 
Book Company, Inc., the author com- 
bines computer programming using 
BASIC with the teaching of mathemat- 
ics. The book presupposes that the 
reader already has a sturdy knowledge 
in algebra for the first seven chapters 
of Basic BASIC and a precalculus 
awareness for the later chapters. The 
basic function of all computers is to 
perform mathematical routines whether 
one is playing Tic Tac Toe or trying 
to solve an algebraic problem. How 
nicely author Coan develops this 
premise in the book is seen in the list 
of problems at the end of Section 13-2 
of Basic BASIC. The intent is that the 
reader will be able to perform these 
problems after proper study of preced- 
ing material in the section on element- 
ary probability: 

• You have 25 different books and 
two bookshelves, one of which holds 
exactly 12 books and the other holds 
exactly 1 3 books. In how many ways 
can the books be arranged on the 
shelves? 

• How many different words can be 
formed from the letters of the word 
COMPUTERS if 1) you must use all of 
the letters and 2) you must leave out 
one letter? 

• A class consists of 30 students of 
which 1 7 are girls. In how many ways 
can we select a committee of four? 

How many will have two boys and two 
girls? How many will have one boy 



and three girls? How many will have 
four girls? How many will have four 
boys? 

• How many outcomes are possible 
for rolling two dice followed by draw- 
ing three cards from a 52-card deck? 

- Reviewed by Harry Shershow 



Computer Failure and Energy Short- 
ages: Effects of Power Problems on 
Computer Operations, by Henry H. 
Petersohn; The Technology Press, Inc., 
PO Box 125, Fairfax Station, VA 
22039; 192 pp.; $25 softback. 

This book is a reference for manage- 
ment making decisions where comput- 
ers, minicomputers, microcomputers or 
word-processing equipment are in- 
volved. The book describes computer 
failures caused by power aberrations, 
ways of determining the costs of such 
problems and procedures for solving 
them. 

According to the author of the 
foreword, data center personnel “can 
no longer take the AC power require- 
ments for granted. Conversely, they 
must now scramble in order to educate 
themselves on how to deal with their 
own power situation. Information re- 
lative to power pitfalls is scarce, and 
expertise in the field is limited to a 
few hundred people at the most.” 

Dr. Petersohn discusses the effects 
of energy shortages on electrical power 
and consequently on computer-based 
equipment. He describes how to detect 
power-induced failures and how to 
distinguish between power-induced 
failures and failures due to other 
causes. The author’s discussion of the 
economics of such failures covers reve- 
nue loss, overtime pay, repair of equip- 
ment, restoration of files and data, in- 
tangible losses and consequential losses. 
The author introduces a management 
model for studying a power problem 
and reaching a cost-effective solution. 
The format for a report, advice on 
how to review a study and sample 
pages from a power failure study may 
help you to conduct a power study. 
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SYSTEMS 



New System for Broadcasting 



J.S. Wiener and Associates offers a hardware /software 
system, WRITE, which generates synchronized edit time 
code signals in accordance with SMPTE edit time code stan- 




dards. Through use of this code, videotape or film editing 
can be greatly simplified, the company said. 

A self-contained unit is available ready to plug in and go. 
Prices range from less than $2500 for a computer with 8 
channel read/single channel write program in firmware. 

For more information contact J.S. Wiener and Associates, 
Broadcast Services Group, 4440 N. Kedzie Ave., Chicago, 

IL 60625; (312) 478-2666. Grcle No. 101 



System from MicroDaSys 

The $549 MicroDaSys System 1 Kit features custom 
console, keyboard, S-100 bus motherboard, 16 amp power 
supply, fan, 64 X 16 upper and lower case video/graphics 
card, and the MD-690A CPU board. Assembled price is $699. 

The system combines the 6800 processor (6802) with the 
S-100 bus. Features include a 2400 baud cassette interface, 
10K PROM space, IK RAM, 20 I/O bits, an RS-232 and 
interrupt driven keyboard input. 

The IK PROM monitor (MONBUG) at the heart of The 
System is compatible with the standard 6800 ROM (MIK- 
BUG). As a result, virtually all 6800 software will run on 
The System. MONBUG outputs to memory-mapped video 
cards, permitting graphics and animation. 

MD-690A is upwards compatible with the third genera- 
tion Motorola 6809 processor chip. The 6809 offers 16-bit 
internal arithmetic, hardware multiplication and 18 addres- 
sing modes. 

System 2 adds a 32K RAM card with 8K of RAM and 
is priced at $699 (kit), $899 (assembled). Each 8K addi- 
tional RAM is $129. 



System 3 combines a full 32K Static RAM with a mini- 
floppy disk drive, controller and DOS. The System 3 is 
available for $1499 (kit) or $1799 (assembled). 

For further information contact MicroDaSys, P.O. 

Box 36051 , Los Angeles, CA 90036; (213) 935-4555. 
Circle No. 102 



Information Management System 

Better Programming Systems, Inc., now offers a complete 
information management system featuring relational data 
base, report writer, query and update functions, one mega- 
byte mass storage, CRT with full-sized keyboard and nu- 
meric pad, 125 1pm and upper/lower case printer for 
$12,000 total. 

Called the BPS, this system is designed for small business 
applications. The system runs on an Ohio Scientific Challen- 
ger III microcomputer with dual-sided floppy diskettes. Ex- 
pansion to include COBOL and FORTRAN is available. 

Mass storage can be upped to three hundred megabytes. The 
high quality printed characters are suited for the optional 
word-processing package. 

The user has the ability to edit data files, enabling the 
maintenance of current transactions without the assistance 
of a specially hired programmer. Changes in routine proce- 
dures can be reflected in report formats immediately with- 
out any inconvenience or expense, said the company. 

For more information contact Better Programming Sys- 
tems, Inc., 275 Fort Washington Ave., New York, NY 
10032; (212) 781-1861. Circle No. 103 



EPROM Programmer Spans Eight Microcomputers 

Optimal Technology has announced the EP-2A-79, 
EPROM Programmer. Software for programming and verify- 
ing programming is available for the 6800, 8080, Z-80, 
8085, 6502 (KIM-1), F-8, 1802 and 2650 based microcom- 
puters. Packaged in a sloping panel aluminum case, the unit 




connects to the microcomputer with a 14 pin ribbon cable 
through 1-1/2 I/O ports. Software, supplied as a listing, 
requires approximately 256 bytes of RAM and includes in- 
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structions on how to relocate. Personality modules which 
plug into the front panel-mounted socket are available 
for programming the 2708, 2716, TMS 2716, 2732, TMS 
2708 and TMS 2532 EPROM Power requirements are 
1 1 5 VAC 50/60 Hz at 1 5 watts. 

The EP-2A-79 is priced at $145, which includes one set 
of software. Personality Modules are priced at $15 except 
the modules for the 2732 and TMS 2532, which are $25. 
For more information contact Optimal Technology, Inc., 
Blue Wood 127, Earlysville, VA 22936; (804) 973-5482. 
Circle No. 104 



Desk-top Computer with BASIC and 
Built-In Peripherals 

Designed for scientific and business users, the Compu- 
corp 625 Mark II Desk-top Computer incorporates display, 
memory and hard-copy peripherals in a single unit. Based 




on a Z80 central processor, the 625 Mark II offers an ex- 
tended BASIC language operating system and up to 60 
Kbytes of internal RAM. Dual flexible disk drives store up 
to 630 Kbytes of data. These drives can be used for both 
program and data storage. 

Compucorp offers a number of software packages (in- 
cluding a Word Processing and Text Editing module) on 
disk for both business and scientific applications. 

The system contains a 1280 character CRT display (16 
lines of 80 characters) as well as a 40-column alphanumeric 
matrix printer. The printer can provide multiple copies on 
plain paper and variable character sizes. Limited graphic 
capability is available with the use of 64 graphic characters 
on the CRT 

Mark II has a full size typewriter-style alphanumeric 
keyboard, as well as a 10-key numeric key pad. Twenty 
special keys are available for use as 60 special functions. 

Five-board slots inside the unit provide a variety of in- 
terface options. The computer can be used as an instrumen- 
tation controller by inserting the IEEE-488 bus option or 
any of four other controllers. Instrumentation and process 
control users will find the Analog/Digital- Digital/Analog in- 
terface with internal multiplexer and the 32 Line Parallel 
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interface useful. For connection to external peripheral de- 
vices and data communications, a Dual Serial Communica- 
tions Controller is offered. CMOS memory and real time 
clock are available for powerful memory protection, ac- 
curate timing and calendar maintenance. An S- 100 interface 
provides compatibility with a variety of interfaces and de- 
vices. 

Also available in a 19-inch rackmount version, the 625 
Mark II starts at $8000. For more information contact 
Compucorp, 1901 S. Bundy Dr., Los Angeles, CA 90025; 
(213)820-2503. Circle No. 105 



Pascal Microengine from CIT 

A Pascal Microengine incorporating the full University 
of California at San Diego Pascal Operating System is being 
marketed by Computer Interface Technology. The oper- 
ating system includes Pascal compiler, BASIC compiler, file 
manager, screen-oriented editor, debugger and graphics 
package. Other features of the microengine are 64K bytes 
of RAM, two RS-232 asynchronous ports, two 8-bit parallel 
ports, floppy disk controller and ASCII console. 

Price is $2995; the first 500 orders receive an introduc- 
tory price of $1995. For more information contact Com- 
puter Interface Technology, 2080 South Grand, Grand 
Center, Santa Ana, CA 92705; (714) 976-9920. 

Circle No. 106 



Escrow Business Administration Systems 



AIC has released an Escrow Business Administration 
(EBA) System designed to reduce the administrative costs 




and problems which exist in many California escrow and 
real estate offices. 

Daniel Hancock, president of AIC, said this system will 
greatly speed up the processing of escrow transactions, sim- 
plify the closing process and provide better overall control 
of an escrow office’s dollars and documents. The same sys- 
tem can also eliminate the need for separate word processing 
machines. 

The EBA System consists of a microcomputer mounted 
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With Purchase of 1 2 
10 Minute Cassettes* 
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in a desk, a video display terminal, a high-speed printer and 
a package of computer programs. The memory of this sys- 
tem is provided by floppy diskettes. The video terminal al- 
lows viewing and correction of escrow information at speeds 
up to 960 characters per second. One of the two standard 
printers provides typewriter-quality reports and letter-per- 
fect documents at 55 cps. A 120 cps matrix printer is also 
available. 

The EBA can be either purchased or leased. The lease 
costs of the four EBA models range from $2.36 to $2.87 
per hour on a 40-hour work week basis. 

For more information contact Mr. Hancock at Adven- 
tures In Computing, Inc., 8756 Warner Avenue, Fountain 
Valley, CA 92708; (714) 848-8388. Circle No. 107 



Plotting in XPL 

New England Digital Corporation has introduced three 
plotting packages for its Able minicomputer. 

The plotter packages are available in three different ver- 
sions to suit different applications. The basic system, desig- 
nated GS-1, uses a high performance digital plotter that 
offers a 7” by 10” plot size on 8-1/2” by 11” paper with 
0.005” resolution. A comprehensive software package is 
included that provides for line generation, scaling, axis 
labelling and lettering using simple statements in XPL. The 
complete GS-1 system costs $2500, with educational and 
quantity discounts available. 

A second system features a larger incremental plotter 
that provides a 10” by 15” plot on 11” by 17” chart paper 
with 0.005” resolution. This larger scale allows for more 
accurate curve representation. The price for GS-2 complete 
with interface and software is $5500. 

A third system uses a digital plotter with continuous 
feed Z-fold paper. This feature allows continuous plots up 
to 144 feet long. A plotting window 11” wide is provided 
with 0.005” resolution. Price for GS-3 is $7000. 

For more information contact New England Digital 
Corp., P.O. Box 305, Norwich, VT 05055; (802) 649-5183. 
Circle No. 108 



Microcomputer Work Station 

The 90 Micro Work Station (MWS) is a desk top micro- 
computer system that provides an enclosure plus convenient 
access to the microcomputer board facilities. The 90MWS 
is well suited for system development, personal computing, 
or as an educational system for microcomputer instruction. 

The station includes the Quay 90MPS or 90F/MPS single 
board microcomputer, complete power supply for 50/60 Hz 
operation and wood grain base with hinged plexiglas protec- 
tive cover. 90MPS board-resident facilities include: Z80-CPU, 
up to 65 Kbytes of dynamic RAM, up to 14 Kbytes of ul- 
traviolet erasable PROM (2708/2716), PROM programmer, 

1 Kbyte of static RAM, up to eight 8-bit programmable I/O 
ports, four programmable counter/timer channels, an 
RS232C or 20 ma serial port with selectable baud rate, 2.5 
or 4 MHz operation and a PROM resident system monitor 
with debug capabilities. The 90F/MPS microcomputer board 



also includes a DMA-based floppy disk controller that sup- 
ports up to four multidensity drives. 

Accessories for the 90MWS include a floppy disk subsys- 
tem compatible with Digital Research’s CP/M and an SI 00 
bus adaptor for additional peripheral expansion. 

Single unit prices for the work stations are: 90MPS based 
with 4KB dynamic RAM $1050; 90F/MPS based with 16KB 




dynamic RAM and floppy disk interface, $1675. For more 
information contact Quay Corporation, P.O. Box 386, 
Freehold, NJ 07728; (201) 681-8700. Circle No. 109 



New Line of CSD Computers 

Computer Systems Development, Inc., has introduced 
four new computers for small business and distributed pro- 
cessing applications. Sentinel Model 10 is a stand-alone data 
entry work station with 32K of memory, 1920 character 
CRT and two double-density 800,000 character floppy disk 
drives, integrated into an attractive hand-crafted wood desk 
module. Model 20 offers the same features plus 64K of 
memory in the CPU and a 150/180 CPS 132 column printer. 

Adding a Winchester-type hard disk drive with storage 
capacity of 14.5 million characters and a 300 1pm printer to 
the Model 20 creates the Model 30. Model 40 substitutes a 
29 million character fixed disk drive to the Model 30’s con- 
figuration. 

Retail prices for the Sentinel Models 10, 20, 30 and 40 
have been set at $9950; $19,900; $24,900; and $34,900, 
respectively. 

CDS’s catalog also includes printer stands, CRTs, disk- 
ettes and data base processing software. Double-sided, dou- 
ble-density floppy disk drives with 1.6 megabyte of storage 
are also available. 

For more information contact CDS, Inc., 4154 Crossgate 
Dr., Cincinnati, OH 45236;(513) 984-6622. Circle No. 110 



AD/380 Graphics Systems Expanded 

Auto-Trol Technology Corp. has expanded its AD/380 
family of interactive graphics systems with the new CC-80 
graphic work station, offering a CRT with refresh and simul- 
taneous storage display. 
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Intelligence is provided to the CC-80 through a micro- 
processor, relieving the burden on the host CPU. CC-80’s 
human factors design consolidated several system devices in- 
cluding: choice of 19” or 25” graphic CRT with elevate and 
swivel controls; 9” alphanumeric CRT with selectable screen 
formats; local and remote communications capability; and up 
to four 240 position menu function keyboards per station. 

Basic AD/380 software capabilities include GS-100 for 
production drafting, GS-200 for engineering design and 
manufacturing and GS-300, a flexible combination of GS-100 
and GS-200. 

For more information contact Auto-Trol Technology 
Corporation, Marketing Department, 5650 N. Peco St., Den- 
ver, CO 80221 ; (303) 458-5900. Circle No. Ill 



Data Acquisition System Features 
Expandable Multibus 

An integrated hardware/software data acquisition sys- 
tem for industrial and scientific applications is available 
from Computer Marketing, Inc. The MB 80 DAS is a pro- 
grammable data acquisition system featuring four Multibus 
user expansion slots for adaptation to a range of tasks. It is 
supplied with a software operating system; the user writes 
the control programs. The system can be configured with 
opto isolators, hard/soft disks, relay drivers, IEEE interface, 
D/A converters and up to 256 channels of A/D. 

The unit incorporates an 8080 micorprocessor, 16K 
bytes of RAM and an 8K EPROM monitor with on-board 
diagnostics and bootstrap loader. There are 48 program- 
mable I/O ports, a serial I/O port, and 16 channels of ana- 
log input. The MB 80 DAS also comes with a 10-1/2”, 9 
track, 800 BPI, 45 IPS tape subsystem; 30 amp, +5V power 
supply; full ASCII keyboard; 9” CRT monitor; line time 
clock; and key lock control. 

The system with software costs $12,725. For more in- 
formation contact Computer Marketing, Inc., C. E. Guen- 
ther, Product Manager, 237 Crescent Street, Waltham, MA 
02154; (617) 894-7000. CircleNo.112 



1280 Pixels/Line X 1024 Lines 
Computer Graphics System 

Allowing use of the full CRT screen, a high resolution 
1 280 pixels per line by 1 024 lines ( 1 ,3 1 0,720 points) 
raster computer graphics display system has been made 
available on a standard production basis by Genisco Com- 
puters. 

According to the company, the system’s ultra-high den- 
sity provides detail clarity and minimizes distortion and the 
“stair-step” visual effects of computer raster display sys- 
tems. 

included in the system is Genisco’s Programmable 
Graphics Processor, which provides high speed graphics ma- 
nipulation (1 50 nanoseconds internal cycle time; 4 cycles 
maximum instruction time) and has a set of 55 mnemonic 
instructions. 

This system also contains a high-resolution CRT includ- 
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ONLY PROGRAMMERS 
SHOULD BE ALLOWED 
TO DEVELOP APPLICATIONS 

Isn’t that ridiculous? They’re your files, your infor- 
mation and your needs. Take control of them now 
with 

FMS-80 

the only fully integrated microcomputer File Man- 
agement System. From initial file definition 
through selective report generation, FMS-80 
takes you every step of the way interactively. 

Also ask about REMOTE-80 Intelligent Terminal 
Software; SCREEN DESIGNER — interactively 
create and utilize video forms; SORT-80 general 
purpose sort utility; and MLU — the complete Mail- 
ing List Utility. All run under any CP/M-based sys- 
tem (IMDOS, CDOS, etc.). All have unique bene- 
fits. 

For additional information, CONTACT your local 
professional computer dealer OR: 

COMPUTERS PLUS, INC. 

678 S. Pickett Street 
Alexandria, VA 22304. (703) 751-5656 

DEALERS: Respond on letterhead and ask about 
liberal discounts and painless evaluation pack- 
ages. 
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ing cables, a Monitor Control module, 16 K MOS/RAM Re- 

fresh memory, interfacing for most popular CPUs and com- 




prehensive Graphics Operating System software. In addi- 
tion, a Cross Assembler software package written in FOR- 
TRAN IV is optionally available. 

The expandable system can operate up to 12 monitors 
from a single system; and TV camera input is available for 
mixing video signals with computer stored graphic data dis- 
plays. 

A range of special optional features and RS232 compat- 
ible peripheral interactive devices — including a 64 program- 
mable functions keyboard, a X-Y-Z input Joystick, an 
1 1” X 1 1” graphic data input “Tablet”, and an X-Y posi- 
tioning “Trackball” — are also available. 

According to the company, system applications include 
seismology, medical x-ray enhancement, command and con- 
trol, simulation, process control, weather mapping, comput- 
er-aided design, animation and test systems. 

For more information contact John Fletcher, Genisco 
Computers, 17805 Sky Park Circle Dr., Irvine, CA 92714; 
(714)556-4916. Circle No. 113 




Gimix System 68 

Gimix, Inc., the com- 
pany that manufactures 
Ghost power control sys- 
tems, now offers a System 
68 microcomputer. The 
system features a ferro-res- 
onant constant voltage 
power supply; an SS50 
motherboard (15-50 pin 
and 8-30 pin gold plated 
slots); a 6800 CPU board that holds 4-2708s and 3 indepen- 
dent programmable software timers; and Gimix 16K soft- 
ware readdressable static RAM boards organized into 4 sep- 
arately controllable 4K blocks, which allow the user to have 
as much memory as can be contained in the mainframe. 

DIP switch features allow use of existing SWTP and MSI 
compatible software. 



This system uses the Gimix video board and GMXBUG 
3K ROM monitor that contains standard utility functions 
plus routines for software development. 

For more information contact Gimix, Inc., 1337 W. 
37th Place, Chicago, IL 60609; (312) 927-5510. 

Circle No. 114 



IBM Offers Low Cost Office System 6 
Information Processor 

A low-cost, 
stand-alone infor- 
mation processing 
unit has been 
added to the IBM 
Office System 6 
product line. 

Called the IBM 
6/420 Information 
Processor, the new 
unit provides capa- 
bilities for editing 
and compiling text 
and records. It also 
includes the same 
functional display, high-density diskette storage and 96- 
character keyboard of other IBM Office System 6 models. 

The IBM 6/420 Information Processor is designed for 
Office System 6 environments with high-volume informa- 
tion entry and processing requirements, but where magnetic 
card capability and printing are not required at all stations. 
Text and records are displayed as they are entered and re- 
corded on diskettes for printing on other Office System 6 
models. Information can be read into the processor from 
other diskettes for additional revision. 

According to IBM, the system offers users flexibility and 
speed in performing document assembly, global search/ex- 
change and field update. Document assembly permits one- 
page or multi-page documents to be assembled without op- 
erator assistance; global search/exchange enables characters 
or phrases to be searched either by word or character string 
for addition, deletion or exchange ; field update permits 
files to be updated and maintained automatically. 

An optional communication feature allows communica- 
tion over telephone lines with the IBM 6/452, 6/450, 6/442, 
6/440, and 6/430 Information Processors as well as the IBM 
6640 Document Printer, the IBM 6240 Mag Card Type- 
writer — Communicating, the IBM Mag Card II Typewriter- 
Communicating, the IBM Word Processor/32 and suitably 
programmed computers. 

A self-teaching instruction program provided with each 
processor enables operators to learn at their own pace, the 
company said. 

Purchase price is $9390. Monthly charges under the 
three-year lease plan are $295; under the two-year plan, 
$310. Under the rental plan, monthly charges are $350. 

Purchase price for the optional communications feature 
is $4270. Monthly charges under the three-year lease plan 
are $102; under the two-year lease plan, $107. Under the 
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rental plan, monthly charges are $122. The cost of an inter- 
nal modem or an interface for use with external modems is 
additional. 

For more information contact IBM, Office Products 
Division, Parsons Pond Dr., Franklin Lakes, NJ 07414; 
(201) 848-3454. Circle No. 115 



PERIPHERALS 



Acoustic Coupler/Modem from Tek-Com 

Tek-Com, Inc., has announced the TC3002, a Bell compa- 
tible 103F and 1 13 A acoustic coupler modem. The TC3002 
has been designed to optimize the transfer of low-speed 
data over normal voice grade telephone lines using an ordi- 
nary telephone handset, said the company. 

Specific design and operational features include: 300 baud 
asynchrouous data rate ; originate and answer modes, switch 
selectable; acoustic and DAA/private line interfaces; half/ 
full duplex; simultaneous El A and 20mA interfaces; power 
and carrier interfaces; and accuracy and stability over wide 
variations in temperature, data rate, line voltage and re- 
ceived signal amplitudes. 




Unit price is $295. The unit weighs less than four pounds, 
with dimensions of 10-1/2 "x 7-1/2 "x 3-3/4 
For more information contact Tek-Com, Inc., 1147 
Sonora Ct., Sunnyvale, CA 94086; (408) 736-3282. 

Circle No. 116 



5.25-Inch Mini Disk Drive 

The BASF 6106 5.25-inch floppy disk drive is now being 
produced by BASF Systems. 

The 6106 offers 40-track capacity and has a rapid track - 
to-track access time of 12 msec. The drive can be operated 
in both FM and MFM recording modes and provides up to 
250,000 bytes of unformatted capacity on one side of a 
floppy disk. 

The BASF 6106 is plug-compatible with the Shugart SA- 
400. A front-plate is available to cover the gap left by the 
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32 BASIC PROGRAMS FOR THE 
COMMODORE PET COMPUTER 

Thomas H. Rugg and Phillip S. Feldman 

Now that you’ve bought a Commodore PET 2001 computer, 
what are you going to do with it? In this book you will find the 
answer. Each of the 32 chapters fully documents a different 
program for the PET! Applications, games, education and math 
programs, and more. 

Software tapes $15 ' 95 

Applications programs— This tape offers six programs of prac- 
tical application for use around the home or business. You can 
balance your checkbook or analyze your gas mileage. 

Education Programs— Here’s a tape with six programs that will 
help you or your child learn at sphool or at home. There are 
math drills, flashcards and exercises in vocabulary building. 

Game Programs— Match wits with a friend or the computer 
with these fun and entertaining six programs. Play Decode, 
Groan, Jot, Obstacle, Roadrace and Wari. 

Mathematics Programs— Now a tape with six programs that 
will help you solve a number of different numerical problems 
with speed and reliability. Graphs and statistics are just some 
of the programs. 

Graphics display and miscellaneous programs— Computer 
odds, overlay concentric squares, develop hypnotic sparkling 
patterns and generate Pythagorean triplets with this tape. 

$9.95 each. We offer a 10% discount if you order all five tapes 
in addition to the book 32 BASIC Programs for the Commodore 
PET Computer 

Order from: 

dilithium Press 

L Pept PC Box 10766 Portland Or, 97210 ^ 
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smaller BASF drive. The disk drive offers systems-oriented 
options such as software-controlled door interlock, head- 




loaded activity LED and a head-load control separate from 
the select control. 

The BASF 6106 is priced at $450 in single quantities. For 
further information contact Computer Products, BASF 
Systems, Crosby Drive, Bedford, MA 01730; (617) 
2714000. Circle No. 117 



Terminal and Printer Series from Diablo 

Diablo Systems, Inc. has announced its Model 1640 
series of terminals and printers, designed to use a plastic 
daisy wheel and available in three configurations: keyboard 
send/receive terminal, receive only terminal and an OEM 
printer mechanism. The series features the Diablo-designed 
universal interface which permits serial and byte parallel 
communications interfaces. 

Other standard features include programmable line 
spacing, pitch, margins, tab control and graphics capability; 
a 256-character buffer; and self-test diagnostic maintenance 
routines. 

A series of enhancement options is also available. Firm- 
ware options include automatic underscore, automatic bold 
overprint, automatic shadow printing, automatic propor- 
tionally spaced printing, automatic right margin justifica- 
tion, automatic line centering, 2741 communications proto- 
col, HyPlot vector graphics, APL and external diagnostics. 

Hardware options include power supplies, control panel, 
type of cover set, forms tractor, option board, current loop 
interface, expanded buffer, special keyboards including 
APL and logical bit and forms handling equipment. 

Deliveries will begin in April 1979. Price for the KSR 
version in large quantities is $2280 each. For more informa- 
tion contact Bob Burks, Diablo, 24500 Industrial Boule- 
vard, Hayward, CA 94545; (413) 786-5207. Circle No. 118 



Combination Floppy Disk 
and S-100 Adaptor for PET 

The EXS-100 from CGRS Microtech provides a combina- 
tion floppy disk controller and S-100 Adaptor for the PET 



computer. The EXS-100 is a single S-100 size printed cir- 
cuit board that connects to the PET memory expansion 
socket with a flat cable. The board can then be plugged in- 
to any S-100 mainframe for expansion to the popular S-100 
bus. Up to 3 minifloppy disk drives plug directly into the 
EXS-100. 

As a floppy disk controller, the EXS-100 uses the stan- 
dard IBM 3740 format and will drive up to 3 minifloppy 
disk drives for up to 240 kilobytes of storage, said the com- 
pany. A special software package is available that allows the 
PET user to load and store programs from the disk. The 
EXS-100 board also has provision for EPROM storage on- 
board, so that the disk software will be instantly available. 

As an S-100 adaptor, the EXS-100 is fully buffered and 
generates the full compliment control lines. A compatibil- 
ity listing is provided along with the instructions so that the 
PET user can take advantage of various S-100 boards avail- 
able, including voice generators, analog input, printer, plot- 
ters and telephone interface cards. 

The EXS-100 is available in three versions: 1 -EXS-100 as- 
sembled as an S-100 adaptor for $199.95, 2-EXS- 100 as- 
sembled as a disk controller for $299.95; 3-EXS-100 assem- 
bled as a combination S-100 adaptor and disk controller 
for $349.95. The board is also available in a complete disk 
package for $799.95. 

For further information, contact Joe Swope, CGRS 
Microtech, P.O. Box 368, Southampton, PA 1 8966 ; (2 1 5) 
757-0284. Circle No. 119 



Ann Arbor Terminal 

Ann Arbor Terminals 
has announced a terminal 
that emulates the code 
structure and functions of 
the Lear Siegler ADM3A. 

Ann Arbor’s Model 
ADM3A-COMPAT fea- 
tures a large 15-inch non- 
glare screen, detached key- 
board and upper/lower 
case characters. There is no repeat key (all keys are typa- 
matic) and no control switches ( all operating controls are 
set from the keyboard). 

The terminal measures 15”W x 14”H x 13.6”L, plus 
keyboard; weight is 35 lbs. The unit displays 24 lines of 80 
characters and operates in Roll mode. Characters are 
formed in a 7x7 dot matrix in a 10x10 dot field. The cursor 
is a reverse field. 

The Model ADM3A-Compat has a 72-key detachable 
keyboard which generates the full 128-character ASCII set. 
A separate numeric pad and cursor control keys are stan- 
dard. Use of the Shift and Control keys is identical to the 
ADM3A. Up to 36 special function keys are also available. 

All commands and controls may be executed from the 
keyboard. Commands are Erase screen: Cursor home, re- 
turn, up, down, right and left; Set cursor position; Bell and 
Lock or Unlock keyboard. Control functions are selection 
of baud rate (1 10 to 9600), I/O mode (full or half-duplex) 
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and keyboard mode (TTY or full-ASCII). 

Available options include export power, automatic line- 
feed, current-loop interface and rack-mounting panel, as 
well as a variety of case options. Single quantity price is 
$1400. For further information contact Sarah Freeman, 
Marketing Coordinator, Ann Arbor Terminals, Inc., 6107 
Jackson Road, Ann Arbor, MI 48103; (313) 769-0926. 
Circle No. 120 



CRT Terminal from AJ 

Anderson Jacobson, Inc., has announced the AJ 510, a 
terminal featuring a 1 5” CRT monitor displaying 24 lines 
of 80 columns each. Characters are formed by a 7 x 10 dot 
matrix in a 9 x 12 character cell. 




The AJ 510 is designed for operator convenience, ease 
of operation and high data throughput, said the company. 

It comes equipped with a typewriter-style keyboard with an 
alphanumeric section, cursor control pad, numeric pad and 
terminal control keys. Two character sets are standard with 
the AJ 510 - the full 128 character ASCII set and a 40 
character graphics set. The terminal can also be equipped 
with an optional APL character set and keyboard. The AJ 
510 provides 16 different video enhancements, cursor ad- 
dressing and sensing, protected and unprotected fields for 
forms applications, full editing capabilities and self test 
diagnostics. 

For rapid throughput, data can be transferred asynchro- 
nously from the AJ 510 via its RS 23 2C ports directly to a 
serial printer and/or through a full duplex or half duplex 
modem. Data rates are switch selectable from 1 10 to 9600 
bps. 

For more information, contact Anderson Jacobson, Inc., 
521 Charcot Avenue, San Jose, CA 95131 ; (408) 263-8520. 
Circle No. 121 



Programmable Intelligent Terminal 

The Smart ASCII-2 Programmable Intelligent Terminal 
from ECD Corp. automatically loads its program from a 
built-in minicassette drive when it is turned on. This feature 




**The Largest 
Publication 
Devoted 
To The 
Radio Shack 
Computer 
System * * 



Major Programs Published Monthly . . . Complete Income 
Tax Program (Long And Short Forms) . . . Inventory 
Control . . . Extensive Mailing List And File Programs . . . 
Payroll . . . Renumber Program Lines . . . Stock Selection 
And Indicators . . . Horse Selector For Picking Winners. . . 
$24 Per Year — Visa/Master Charge Accepted. Send For 
Free Software Catalog Including Listings of Hundreds of 
TRS-80 Programs Available on Cassette and Diskette. 
Mathematical Applications Service 
Box 149 RS 

New City, New York 10956 
(914) 425-1535 
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“PET SCHEMATICS ~ 

Another First From "PET SHACK”. 
for only j^t^you get $ 2.4 . 7 5 

24” x 30” schematic of the CPU board, plus oversized 
schematics of the Video Monitor and Tape Recorder, 
plus complete Parts layout— all accurately and 
painstakingly drawn to the minutest detail. 

PET ROM ROUTINES 

Another Breakthrough From 
“PET SHACK” 

For only $19.95 you get: 

Complete Assembly listings of all 7 ROMs, plus iden- 
tified subroutine entry points; Video Monitor, 
Keyboard routine, Tape Record and Playback routine, 
Real Time Clock, etc. 

To entice you we are also including our own Machine 
Language Monitor program for your PET using the key- 
board and video display. 

You can have the Monitor program on cassette for only 

Now M.C. & VISA 

Send check or money order 

TO: PCTSHfcCk Software House 

Marketing and Research Co. 

P. O. Box 966 
Mishawaka, IN 46544 
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provides the convenience of a ROM based system, while al- 
lowing easy changing or updating of the system programs, 
the company said. The standard intelligent terminal/word 

Mimniiiiii 




processing program can be easily modified to emulate dif- 
ferent protocols, character codes, character sets or other 
specific terminals. Because the character set is also loaded 
from the minicassette, foreign languages can also be accom- 
modated. 

In addition to the terminal program, a version of BASIC is 
also provided to run in the Smart ASCII-2. It can be run 
stand alone or in communication with other computers. 
BASIC can also be used to control the RS-232 interfaces, 
the serial or parallel I/O lines, or the analog I/O lines, all of 
which are standard with the system. In this fashion, the 
terminal can be used as a remote intelligent controller and 
interface to a wide variety of other equipment, said the 
company. The standard Smart ASCII-2 includes a 15 "CRT, 
an 80-key relegendable keyboard, processor unit with 37K 
of memory and a minicassette drive with tapes for intelli- 
gent terminal and BASIC programs. Price is $7700 for sin- 
gles. A variety of options are available. For more informa- 
tion contact Richard Eckhardt, ECD Corp., 196 Broadway, 
Cambridge, MA 02 1 39 ; (6 1 7) 6614400. Circle No. 122 



Imsai Announces Hard Disk 

Imsai introduced the HD- 10 Hard Disk Systems, fea- 
turing the CDC Hawk Model 9427H hard disk. HD-10 pro- 
vides 10 megabytes of formatted on-line storage per unit. 

The 9427H random access storage device uses a single 
fixed disk for 5 megabytes of storage. An industry standard 
5440-type removable disk cartridge provides an additional 
5 megabytes of storage. This removable media capability al- 
lows for file back-up and unlimited off-line storage. 

HD- 10 is compatible with all Imsai 8080/85-based 
microcomputers. The system employs a single S-100 bus 
I/O board to interface with up to two external disk control- 
lers. Each controller supports up to four hard disks. There- 
fore, any Imsai system may be expanded to 80 megabytes 
of hard disk storage with only one I/O card. 

Included with the HD- 10 system is the new IMDOS II 
operating system. Any applications written under IMDOS 
will run under IMDOS II with little or no modification by 
assigning the hard disk as the logical device used by the ap- 



plication. All of Imsai’s utilities and languages will also run. 
IMDOS II is compatible with other versions of IMDOS and 
CP/M Version 1.33. 

For more information contact Imsai Manufacturing 
Corp., 14860 Wicks Boulevard, San Leandro, CA 94577; 
(415)483-2093. Circle No. 123 



Storage Technology’s Double Density Disk 

Storage Technology announced its STC 8650 double den 
sity disk drive, which offers 635 MB of data storage per 
spindle by doubling the track density from the standard 
STC 8350. The new unit comes in the same physical dimen- 
sions as the earlier STC 8350. 

For more information, contact Tom Purtell, Storage 
Technology Corp., 2270 South 88th St., Louisville, CO 
80027. Circle No. 124 



Single/Double Density Disk System 

Thinker Toys has introduced DISCUS 2D, a full-size, sin- 
gle/double density disk system capable of storing up to 
600K bytes of data on each side of a diskette which is for- 
mated to be compatible with the IBM System 34. Like the 
original single density DISCUS I, DISCUS 2D comes assem- 
bled with a controller board and a Shugart SA800R full-size 
drive mounted in a cabinet with a power supply. 

The S-100 controller board utilizes the Western Digital 
1791 dual -density controller chip and also has power-on 
jump circuitry, IK of RAM, IK of ROM with built-in moni- 
tor and a hardware UART with a baud rate generator to sim- 
plify 1/0 interfacing. It can handle up to four drives. 

Software includes BASIC-V virtual disk BASIC, DOS and 




Disk/ ATE assembler and editor. Extra cost optional soft- 
ware including CP/M, Microsoft Extended Disk BASIC and 
Fortran is available. 

Price is $1 149 for the completely assembled single/double 
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density system and S795 for each additional drive. For fur- 
ther information, contact Thinker Toys, 1201 - 10th St., 
Berkeley, CA 94710; Hilda Sendyk, (415) 524-2101. 
Circle No. 125 



Improved Terminal Offers 
32 User-Programmable Functions 

The Teleray Division of Research Inc. has announced that 
the Model 1061 terminal now has the capability of storing 
up to 32 operator-programmed or down-loaded function 
messages, totalling up to 527 characters. 




All 32 functions (forms, control sequences, answerbacks 
or any ASCII message) may be entered and called up by a 
simple escape sequence. Eight of the most often needed 
functions may be initiated with dedicated keys on the key- 
board. 

This new and adaptable functions-capability is an add-on 
to the 1061’s list of programmable features, including inde- 
pendent I/O and peripheral speeds, wide/regular character 
display, formatting with five field modifiers (protect, dim, 
blink, inverse and underline in any combination) and col- 
umnar tab. 

Any of the 1061 ’s modules (logic, monitor, power and 
keyboard) can be replaced in 60 seconds with no tools 
whatsover, according to the company. Price of the standard 
Model 1061 is $1090. Customized keyboards and space- 
saving desk stand are available. 

For more information contact Teleray Division, Research 
Inc., P.O. Box 24064, Minneapolis, MN 55424; (612) 941- 
3300. Circle No. 126 



Intelligent Hard-Copy Terminal from Dataroyal 

Dataroyal, Inc., has introduced a higher-speed addition 
to its IPS-7300 line of intelligent hard copy terminals. 
Priced at $4675 for end users in single unit quantities, the 
150 character-per-second IPS-7326 complements earlier 
units with 120 cps output rates. 

Like other members of the IPS-7000 family of intelli- 
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TERMINALS FROM TRANSNET 



PURCHASE 

12-24 MONTH FULL OWNERSHIP PLAN 
36 MONTH LEASE PLAN 





PURCHASE 


PER MONTH 




DESCRIPTION 


PRICE 


12 MOS. 


24 MOS. 


36 MOS. 


LA36 DECwriter II 


. $1,595 


$ 152 


$ 83 


$ 56 


LA34 DECwriter IV 


. 1,295 


124 


67 


45 


LAI 20 DECwriter III, KSR ... 


. 2,295 


219 


120 


80 


LSI 20 DECwriter III, R0 . . . . 


. 1,995 


190 


104 


70 


LAI 80 DECprinter 1, R0 


. 1,995 


190 


104 


70 


VT100 CRT DECscope 


. 1,695 


162 


88 


59 


TI745 Portable Terminal — 


. 1,875 


179 


98 


66 


TI765 Bubble Memory Term. 


. 2,795 


267 


145 


98 


TI810 R0 Printer 


. 1,895 


181 


99 


66 


TI820 KSR Printer 


. 2,395 


229 


125 


84 


ADM3A CRT Term 


875 


84 


46 


31 


QUME Letter Quality KSR. . . . 


. 3,195 


306 


166 


112 


QUME Letter Quality R0 


. 2,795 


268 


145 


98 


HAZELTINE 1410 CRT 


895 


86 


47 


32 


HAZELTINE 1500 CRT 


. 1,195 


115 


62 


42 


HAZELTINE 1520 CRT 


. 1,595 


152 


83 


56 


Dataproducts 2230 


. 7,900 


755 


410 


277 


DATAMATE Mini Floppy 


. 1,750 


167 


91 


61 



FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 
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ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER 
RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 



PROMPT DELIVERY • EFFICIENT SERVICE 




IransNet Corpora tion 

2005 ROUTE 22, UNION, N.J. 07083 

201 - 688-7800 
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gent printing systems, the IPS-7326 combines a matrix 
printer with an eight-bit programmable microcomputer. A 
movable data input station consisting of a gas discharge 
display and ASCII keyboard is also standard on the new 
system. 

According to Dataroyal, applications include data log- 
ging, factory data collection, label printing and other mat- 
erials and information handling jobs requiring both com- 
puting intelligence and output printing capabilities. 

An IBM 2848-compatible serial interface is standard on 
the IPS-7326 and a 20 mA current loop interface, as well as 
other serial interface types, are available as options. De- 
liveries of the new system are 30 days ARO. 

Dataroyal said the intelligent printing systems are cur- 
rently used by Fortune 500 companies in the paper, phar- 
maceuticals, grocery, steel, plastics, tobacco, textile and 
chemical industries. 

For more information contact Dataroyal, Inc., Main 
Dunstable Road, Nashua, NH 03060; (603) 883-4157. 
Grcle No. 127 



Acoustic Telephone Coupler 

Omnitec Data has introduced model 743 Acoustic Tele- 
phone Coupler, designed to operate specifically with Tele- 
type Corporation’s Model 43 data terminal. By interfacing 




the coupler to the TTL logic of the terminal, need for the op- 
tional EIA interface on the terminal was eliminated. The 
coupler has a data rate of 0 to 450 baud. 

Price in single-unit end user quantities is $155 each. For 
more information contact Omnitec Data, Patricia Ander- 
son, Sales Administrator, 24055 South 20th St., Phoenix, 

AZ 85034; (602) 258-8244. Circle No. 128 



thereof) based complex sounds, said the company. The SFE 
generator is designed for flexibility in user-defined sounds, 
and may be used for applications requiring audio feedback 
to the operator. Examples include arcade/home video 
games, music synthesis, audiographs, audible alarms and 
FSK modulators. 

Constructed on the S-100 bus standard for pin out and 
physical dimensions, the board can be used with any pro- 
cessor (8080, Z80, etc.) at either 2MHZ or 4MHZ. The 
audio output from the board .can be plugged into any 
audio amplifier using the coaxial cable assembly provided. 

For more information contact Integrated Technology, 
519 Prospect Heights, Santa Cruz, CA 95060. 

Grcle No. 129 




New Version of Bit Pad Digitizer 

Summagraphics 
Corporation has 
added to its low-cost 
digitizer, the Bit Pad, 
with a new one-piece 
version, the Bit Pad 
One, a wholly inte- 
grated digitizer com- 
bining both the tablet and electronics in one table-top unit. 

Bit Pad One is a full capability digitizer permitting entry 
of positional information. Designed for easy, low-cost data 
collection of X,Y values, the compact unit is portable and 
adaptable to a wide variety of applications. 

The Bit Pad interfaces to a variety of microcomputers 
via either 8-bit parallel output, RS232 serial communica- 
tions interface, and IEEE-488 standard interface. 

The Bit Pad One, geared for the personal and home com- 
puting markets, sells for $666. For additional information, 
contact Summagraphics Corp., 35 Brentwood Ave., Fair- 
field, CT 06430; (203) 384-1344. Grcle No. 130 



Price Decrease on Terminal Controller 
for LA36 DECwriter 

Datasouth Computer Corp. has reduced domestic end- 
user pricing on its DS1 20 Terminal Controller for the LA 6 
DECwriter. 

The DS120, designed to upgrade the 300 baud LA36 to 
1200 baud, has been reduced from $885 to $750 in single 
unit quantity. The unit features microprocessor control, 

165 cps bidirectional printing, forms control package, EIA 
and current loop interfaces, and 1 10 to 4800 baud line op- 
eration. 

For more information contact Datasouth Computer Cor- 
poration, 627-F Minuet Lane, Charlotte, NC 28210; (704) 
523-8500. Grcle No. 131 



SFE Sound Generator 

The SFE sound generator from Integrated Technology is 
an S-100 bus peripheral that can produce a wide variety of 
complex sounds under software control. The device can 
produce tones, noise or low frequency (or a combination 



Tri-Data Terminal Storage Units 

Tri-Data has announced a new product line of low-cost 
Terminal Storage Units. The TSU Series provides variable 
top of form, programmable answerback and editing capa- 
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bility for store and forward data communications applica- 
tions. Data may be stored in the TSU buffer and edited off- 
line, prior to transmission via an on-line system. 

All TSU Models come with TextEdit II software stored 




in PROM. The program allows the operator to create and 
store an Answerback message and vary the number of lines 
that define top of form. All commands to enter, print or 
edit data are entered in simple English and include the abil- 
ity to search and replace data as well as selectively transmit 
portions of data in three different on-line modes. 

The TSU-0 and TSU-1 are single printed circuit boards 
designed to be used in place of an RS232 interface on Mod- 
el 43 Teletype printers and have communications ability in- 
corporated into the hardware. The TSU-1 contains approxi- 
mately 1000 characters of buffer storage. Models 4, 8 and 
12 contain 4, 8 or 12K characters of storage and are stand- 
alone portable units that can be used with any ASCII ter- 
minal equipped with an RS232 interface. 

The TSU-0 and TSU-1 list prices are $300 and $400; 
Models 4, 8 and 12 list at $950, $1150 and $1350, respect- 
ively. For more information contact Tri-Data Corporation, 
800 Maude Ave., Mountain View, CA 94043, (415) 
969-3700. Circle No. 132 



Terminal Attachment System from Sykes 

Sykes Detatronics, Inc., has introduced Comm-Stor IV, 
a BASIC programmable terminal attachment which in- 
cludes, in addition to BASIC commands, a second com- 
mand set of data communication and file management 
functions. 

The Comm-Stor IV comes with either a single or dual 
floppy diskette drive, from 4K to 40K bytes of user pro- 
gram memory and communication ports for connection to 
an asynchronous RS-232 terminal, printer and modem. The 
Extended BASIC interpreter, sophisticated file manager and 
the flexible data communication system are all resident as 
firmware in an additional 40K bytes of ROM memory. The 
minimum configuration - with a single diskette drive, 4K 
of memory and two ports — is priced at under $4000 in 
single quantities. 

According to the company, installing a Comm-Stor IV 
between a user terminal and a modem can provide many of 
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APPLE II USERS 
WE'VE GOT SOFTWARE! 
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We have the best disk file management system in the 
market. Use it for your mailing list, accounts receivable, 
payables, personnel records, etc. 

In addition we offer the most fascinating basic 
programming course for people with little or no 
programming experience. 



Also, offering commercial software for North Star 
Horizon Computers and Ohio Scientific Computers, and 
over one hundred (100) programs for Apple II Computers. 



The file management system is available for $60.00 
and the programming course for $30.00. 

Specify tape or disk version. 

Send $1.00 for software catalog or call our toll free 
number (800) 327-8455 

For floppy disk add $8.00. Add S2.00 for shipping and handling. 
Florida residence add 4% tax. 

Check, money order or credit card accepted. 



Credit card type and number 
Expiration date 




« ■ — i ■ 

Send to: | | | 

Trans -Oats Scrpcpalicn 



Dept. P-118, 161 Almeria Ave. 

Coral Gables, FL 33134 - Tel (305) 576-7666 






CIRCLE 20 



Micro Business Software 

CMBS© by Computer Products of America 

• Complete interactive, double entry account- 

ing 

• 46 programs with extensive software 

• Written in Northstar BASIC (other variations 

available) 

• General ledger, accounts receivable, 

accounts payable, inventory and payroll 

• Three minidisks for transaction, data and 

maintenance 

• Diskettes hold 500 customer listings, 

800 vendors, 1500 line items of inventory, 

500 employees, 125 general ledger 
accounts 

• Only $395.00 

To order CMBS© business software, send check, 
money order or purchase order (Calif, residents 
add 6% sales tax— prepaid orders shipped 
at no charge) to: 

Computer Products Of America 

A Division of The Computer Mart 
633 West Katella Avenue 
Orange, CA 92667 
(714) 633-1222 

Dealer and OEM prices upon request 
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the data processing and storage features normally found on 
timesharing computers, allowing many applications that re- 
quire remote processing to be handled locally. 

Key features of the new Comm-Stor IV include: user 
programs to 40K bytes; flexible data communications; in- 
put data buffering; real-time clock; virtual arrays; CALL 
and LINK programs; binary data I/O; interrupts to 7 levels; 
and IBM 3740 data exchange. 

Comm-Stor IV is stored on diskettes as files, with indi- 
vidual file names automatically cataloged in a directory. 
Storing, sorting and retrieving data is easy and rapid, the 
company said, since the Comm-Stor IV’s file management 
system does all the work. After receiving data from a termi- 




mmmm 



nal at low speed, an unattended Comm-Stor IV can send 
batched data at high speeds over communications lines and 
can interact with most asynchronous communication proto- 
cols. Comm-Stor IV writes data on diskettes in IBM 3740 
compatible format, a medium which may be easily trans- 
ferred between systems. 

Comm-Stor IV users have a choice of four file access 
techniques: sequential file access; sequential with random 
repositioning; random file access; and physical track/sector 
access. Regardless of the access technique used, files are re- 
corded continuously on diskette. This feature gives the sys- 
tem higher speed and capacity because the linking overhead 
and diskette seeks time characteristic of a non-contiguous 
file system are not necessary. 

For real-time application tasks, Sykes designed Comm- 
Stor IV with a data buffering system as a standard feature. 
Data input to the terminal and the modem ports is auto- 
matically buffered and held until a BASIC program requests 
it. Each port is assigned a buffer area in memory of up to 
32K characters, with the combined two-port buffer maxi- 
mum of 40K characters. The modem buffer size can be dy- 
namically set by the user program to keep the buffer space 
matched to the current task. 

Comm-Stor IV also permits users to break large BASIC 
programs up into small segments for easier handling while 
running them as a whole, using LINK and CALL commands. 
The LINK command allows programs to be chained to one 
another in any number of combinations. The CALL function 
operates in a similar manner, allowing one program to call 
another and pass to it all of the current variables, arrays and 
strings. 



For more information contact Albert J. Montevecchio, 
Sr. Vice President - Marketing, Sykes Datatronics Inc., 375 
Orchard St., Rochester, NY 14606; (716) 458-8800. 

Circle No. 133 




RS-232 Switches 



Giltronix offers a 
family of RS-232 
switches that per- 
mit several driving 
devices (computers, 

CPUs, etc.) to be 
connected to a single 
line printer or other 
peripheral. By turning a switch, the user can select which 
device will drive the peripheral. 

The RS232-X units range in price from $47.95 to 
$78.95. For more information, contact Giltronix, 3156 
Avalon, Palo Alto, CA 94306; (41 5) 493-2199. 

Circle No. 134 



Fixed Head Thermal Printer 
Mechanism 

The new Gulton AP-20M non-impact thermal printing 
mechanism can print up to 20 columns of 5 x 7 alphanumer- 
ic dot characters at 2.5 lines per second. 

A fixed head design offers essentially noiseless operation 
and solid state switching. Only one moving part is required - 
the paper drive roll. The AP-20M gives the user complete in- 




dependence from ink supplies and ribbon mechanisms, ac- 
cording to the company. 

Gulton’s overlapping dot head design provides sharp char- 
acter definition. Reliability is rated at 20 million character 
lines MTBF. 

Two types of mechanisms are available. One is a basic 
mechanism which mounts behind the user’s panel. The sec- 
ond type contains a hinged bezel which swings the mechan- 
ism forward from the user’s panel for simple paper loading, 
the company said. The bezel unit also contains a Power On 
light, a Print/Feed Switch and a paper indicator. 



92 Personal Computing march 1979 




WHAT’S COMING UP 



For more information, contact John Olobri, Measurement 
and Control Systems Division, Gulton Industries, Inc., East 
Greenwich, RI 02818; (401) 884-6800. Circle No. 135 



Double Density Floppy Disk for LSI-1 1/2 

Charles River Data Systems has announced the FD-21 1 
Double Density Dual Floppy Disk System for the LSI-11. 
Instruction set and pin compatible with DEC’s RX02 system, 
all controller electronics are mounted on a single, dual-height 
card which plugs directly into the LSI-1 1 or LSI- 1 1/2 back- 
plane. 




The controller card contains bootstrap loader (eliminat- 
ing need for DEC’s BVD-1 1 bootstrap loader card), IBM 
3740 formatter and interface circuitry. The FD-21 1 is down- 
ward compatible with all single density media and hence can 
be used with diskettes written for a single density and/or 
double density operation. Data is DMA transferred on a per- 
sector basis. Mounted in a 5-1/4” enclosure, the FD-21 1 sys- 
tem uses Shugart SA800 drives, designed to operate in both 
single and double density mode. Each drive has an LED to 
indicate Read or Write operation, a Write-Protect sensor and 
automatic head unload. Write-Protect switches are also avail- 
able on the enclosure front panel. Modular construction 
allows for replacement of the drive, controller or power sup- 
ply, thus reducing mean time to repair (MTTR), according 
to the company. 

Price of the FD-21 1 Dual Drive Floppy System with 
bootstrap loader is $3250. For further information contact 
Charles River Data Systems, Inc., 4 Tech Circle, Natick, MA 
01760; (617) 655-1800. Circle No. 136 



Hewlett-Packard Thermal Graphics Printer 

A fast, full -line (80 character) thermal graphics printer, 
featuring high-resolution graphics and quiet, simple opera- 
tion, is available from the Hewlett-Packard Company. 

The Hewlett-Packard Model 9876A prints at speeds up 
to 480 full lines per minute with high resolution (77 dots 
per inch) characters upon high contrast, fade resistant 
paper. It is a stand-alone version of the built-in printer of 
the HP System 45 Desktop Computer, and is designed for 
external use with HP’s 9825 and new System 35 desktop 



APPLE OWNERS: 

You chose the best. 
Now, make it better! 

With our exclusive Superchip (ROM 
firmware) your APPLE can deliver the best 
of both— graphics and text-processing. 




• Full ASCII character set (lower case) 

• 31 other, useful non-ASCII characters 

• User-defined characters with our 
Character Edit Cassette 



• Enhanced editing capabilities for 
program and data modification 
And, it works with your existing 
APPLE programs— Integer BASIC 
and Applesoft. 




• The Character Edit 
program defines each 
new character in a 
magnified format with 
a few easy key strokes. 




• Since you can now 
build characters, you 
can also create new 
character sets— 
foreign alphabets, 
music, games, whatever. 



The Superchip plugs into your APPLE with 
no modification. 



ORDER NOW 

Please send me! 



SUPERCHIP $99.95 

Character 

Edit Cassette $19.95 

Shipping Charge (each) $.75 



I attach check or money order for $ 

Or, charge my: DVISA □ Master Charge 

BankCard No 

Expiration Date . 

Name 

Address 

City State Zip . 

Signature 

Telephone orders accepted with charge card: 
214-358-1307 




CLECTIC CORP. 

2830 Walnut Hill Lane, Dallas, Texas 75229 

A Subsidiary: TANO Corporation 



CIRCLE 22 



march 1979 Personal Computing 93 






WHAT’S COMING CP 



units. The 9876A was also designed for use with other com- 
puters from Hewlett-Packard and those manufactured by 
other companies by utilizing two interfacing modes, 8-bit 
parallel and IEEE-488-1975 (HP-IB). 




Specific applications of the HP 9876 A include high- 
speed listings, frequent working reports and quick plotting 
and graphics. Examples include environments such as labor- 
atories and hospitals, where noise can be a problem; busi- 
ness situations requiring rapid production of hardcopy 
graphics; and remote terminal locations for data output and 
program development. 

The full HP 9876A character set contains 128 standard 
ASCII characters, both upper and lower case, and control 
characters. Seven additional character sets of foreign lan- 
guages exist in the printer at all times and can be accessed 
through software. Also, the user can create up to seven new 
characters at a time. 

To perform as a stand-alone unit, the printer has a separ- 
ate power supply, built-in precautions to assure that improp- 
er power levels do not damage the print head, and high- 
temperature protection. 

The HP 9876A uses a fade-resistant black perforated 
paper in fan-fold configuration, which eliminates the curl- 
ing characteristic of rolled thermal paper. 

Top and bottom margin commands and user-controllable 
line spacing aid in arranging the print field upon the paper. 

Two switches allow for paper movement control. One 
controls the paper feed motor and the other automatically 
advances paper to the top margin position. The printer will 
also stop at the end of available paper. 

U.S. price of the HP 9876A Thermal Printer is $3500. 
Delivery time is 8 weeks. For more information contact In- 
quiries Manager, Hewlett-Packard Company, 1507 Page Mill 
Road, Palo Alto, CA 94304. Grcle No. 137 



ECD Extended Keyboard 

ECD’s Extended Keyboard includes 2 extra keypads 
with 24 keys each, all of which can be programmed by the 
user for special characters or control functions. ECD soft- 
ware provides special “parrot” functions which allow the 
user to assign the operation of up to 72 keystrokes to one 
key, including alphanumeric and/or control functions. En- 



tire words, phrases, or control strings can thus be imple- 
mented with one keystroke. 

The ECD systems also have a programmable character 
set which allows the user to define his own characters to 
match those of special print wheels, including special tech- 
nical symbols and even foreign languages. Any character or 
key can be reassigned, or redefined, such as moving the 
numbers and cursor movement commands to the extra key- 
pads. All 128 keys are relegendable, allowing the labels to 
be moved-or-redrawn to match the new functions. 




The Extended Keyboard is a $300 option for either the 
ECD 7X Computer System or the Smart ASCII Intelligent 
Terminal. For more information contact Richard Eckhardt, 
ECD Corp., 196 Broadway, Cambridge, MA 02139; (617) 
661-4400. Grcle No. 138 



Trainable CRT Terminal 

The Series 60 “Basic Universal Terminal” has been intro- 
duced by Applied Dynamics International. PROM-program- 
mable to meet complex protocol requirements, the Series 
60 can also simulate the functions and operation of existing 
(and obsolete) CRT terminals from other manufacturers. It 
is designed to address the spectrum of CRT terminal appli- 
cations from dumb to intelligent, in any quantity, with no 
NRE. 

Series 60 incorporates two microprocessors: a Z-80 
which handles the communications I/O through a UART; 
and a dedicated special purpose micro for display refresh. 
DMA transfer is available from the bus, by locking out the 
Z-80. The modular PROM software is both linking and re- 
locatable. 

The terminal is available in RO, KSR, ASR, multi-drop 
and intelligent configurations and in all screen formats from 
8 x 16 to 40 x 80. Three circuit boards are used (program 
microprocessor, video and timing control and power sup- 
ply), with provisions for three additional boards for internal 
memory expansion to 8K, floppy controller, and so forth. 

Establishing the characteristics of each customer’s Series 
60 configuration is accomplished by defining the program 
requirements on ADI’s B.U.T. configurator, and burning a 
corresponding PROM, said the company. ASCII, Baudot, 
EBCDIC, Hollerith or any other desired standard or non- 
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standard code conversion is automatically accomplished in 
the process. The user’s program, including all control char- 
acters, can be re-defined at any time by ordering re-deflned 
PROMS from the factory. In many cases, ADI can burn 
PROMS at the user’s location, via a telephone link-up. 

The Series 60 is available as a complete terminal, (in- 
cluding keyboard and monitor), a controller only, or as 
board sets only. In addition, both standard and custom key- 
boards are separately available. Controller-only prices start 
at S720 for single quantities. 

For more information, contact Fred Hambrecht, Com- 
munications Product Manager, Applied Dynamics Interna- 
tional, 3800 Stone School Road, Ann Arbor, MI 48104. 
Circle No. 139 




Vista Mini Disk System for TRS-80 

Vista Computer Com- 
pany offers the V80 Mini 
Disk System for the TRS- 
80. Included in the $395 
price are a minifloppy 
disk, power supply, regula- 
tor and a compact case. 

Storage capacity of the 
system is 67,800 bytes. 

A connecting cable is 
available at $29.95. For more information contact George 
McMurtry, President, Vista Computer Company, Dept. P3, 
2909 Oregon Court, Torrance, CA 90503; (213) 320-3880. 
Circle No. 140 



TRS-80 Voice Synthesizer 

An electronic voice re- 
sponse synthesizer, de- 
signed specifically for 
Radio Shack’s TRS-80 
home computer, is being 
introduced by the Votrax 
Division of Federal Screw 
Works. Through the pe- 
ripheral voice module, 
which comes in the form 
of a plug-in box, TRS-80 
users will be able to pro- 
gram their computer to actually talk back to them. 

The Votrax synthesizer converts the computer’s output 
into electronically synthesized speech with an unlimited 
vocabulary. This conversion is accomplished by producing 
words and phrases utilizing phonemes (the basic sounds of 
spoken language). By integrating phonemes, the system cre- 
ates smooth, intelligible speech, the company said. 

The voice synthesizer unit will interface with the 
Level I computer without any modifications. 

Included with the unit is a Black Jack program that 
makes card shuffling sounds, asks for your bets, verbally 
prompts you on your turn and makes humorous comments 
about your bets, winnings and losings. Other applications 





The MSI System 12 computer system 
combines the popular MSI 6800 proces- 
sor .. . complete with 56K of memory . . . 
the MSI FD-8 QUAD floppy disk system, 
and the new AASI HD-8/R 10 megabyte 
fixed/removable hard disk system in one 
compact desk unit. 



The Mew MSI 



Ideal for business applications, the MSI 
System 12 gives you a large capacity 
hard disk for moss storage, and o floppy 
disk system for program loading, back- 
up, software updates and exchanges. 
System 12 will use M5IDOS, SDOS or FLEX 
operating systems. A variety of programs 
is available including Multi-User BASIC 
and a complete Management/Account- 
ing package. 



Complete with industry standard CRT 
and high speed printer, the MSI System 
12 is one of the most powerful micro- 
computer systems available. 




midwest Scientific Instruments 

220 W. Cedar • Olathe, Kansas 66061 

(913) 764-3273 

TWX 910 749 6403 (MSI OLAT) 

TELEX 42525 (AASI A OLAT) 
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include games, computer-aided instruction, clocks and 
alarm systems. 

For more information contact Hy Siegler, Publicity, 
Radio Shack, 1400 One Tandy Center, Ft. Worth, TX 7610 
76102; (817) 390-3272. Circle No. 141 



COMPLEMENTS 



Pocket Calculator With Memory from TI 



TPs smallest calculator, the slimline DataCard features a 
large, easy-to-read, LCD (Liquid Crystal Display) readout 
and the six standard functions of add, subtract, multiply, 




divide, percent and square root. The unit has four key 
memory (MC, MR, M+, M-), measures 170 inches by 2.25 
inches by 3.75 inches and weighs less than 2 ounces. 

Two miniature silver oxide batteries provide up to 1 500 
hours of operation. Battery life is enhanced by the APD 
automatic power down feature which turns off the cal- 
culator after two to six minutes of non-use. Battery con- 
dition is indicated by a small caret symbol in the upper 
right-hand corner of the display when the unit is in use. 

Datacard’s suggested retail price is $30. For more in- 
formation contact Texas Instruments Incorporated, 
Consumer Relations, P. O. Box 53 (Attn: DataCard), 
Lubbock, TX 79408; (214) 238-2011. Grcle No. 142 



Programmable Tennis Machine 

United States Machine Works, Inc., has developed The 
System, a computer programmable ball machine for tennis. 

The System serves from an overhead position. You 
practice returning serves and overhead smashes against 
gamelike shots. With the wireless six-function remote con- 
trol, you can operate the System from anywhere on the 
court. The automatic self-programming keys allow you to 
match skills against a program written by The System for 
singles or doubles. 

For more information contact United States Machine 
Works, Inc., 21 Williams Place, Lansdale, PA 19446; 

(215) 855-4000. Grcle No. 198 



Desk and CPU Cabinet 



A desk and CPU cabinet from Group Two offers a work 
station for your computer system. The black laminant top 




is available either in 24” x 48” or 32” x 60”. Twenty-six- 
inch chrome legs with cross brace and adjustable levelers 
attach to the CPU cabinet. Included in the cabinet is a 
bronze plexiglass door with chrome hardware and magnetic 
lock and a removable back panel. Adjustable shelves are 
optional. Dimensions are 23”w x 26”h x 23 l/2”d or 
23”w x 26”h x 32”d. 

For more information contact Group Two, 4901 Morena 
Blvd., Suite #305, San Diego, CA 92117; (714) 270-6201 . 
Grcle No. 143 



Upgrade Kit for TRS-80 



Ithaca Audio has re- 
leased a kit for upgrading 
the Radio Shack TRS-80 
Microcomputer System to 
16K RAM. The Ithaca 
Audio 16K TRS-80 Up- 
grade Kit comes with pre- 
programmed jumper 
shunts for both Level I 
and Level II machines and 
eight fully-tested 16K dy- 
namic RAMs. These are 
plugged into the keyboard 
or expansion module of the TRS-80. 

Suggested retail price for th6 kit is $140. For more infor- 
mation contact Mary Ann Reeter, Marketing Manager, Ithaca 
Audio, P. O. Box 91, Ithaca, NY 14850; (607) 273-3271. 
Grcle No. 144 



Cassette Program Storage Albums 

Reliance manufactures durable heat sealed vinyl albums 
to help you organize your cassettes with program documen- 
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tation and notes for safe, convenient storage. Snap-in cas- 
sette compartments maintain firm hold on cassettes but 
allow easy fingertip removal. Hub rotation is prevented. 
Some models have patented dust-tight snap-lock closure. 

For a complete catalog contact Reliance, Plastics and 
Packaging Division, 108-18 Queens Blvd., Forest Hills, NY 
11375; (212) 544-0800. Circle No. 145 



Keyboard Unit from MicroDaSys 

MicroDaSys’ Enclosure/Mainframe/Keyboard unit is 
small and lightweight and includes a full sized ASCII en- 
coded keyboard including alpha lock, cursor control and 
two user defineable keys. The keyboard generates all 128 
ASCII codes. 




Inside is a 16 amp power supply with enough drive for a 
full set of S-100 cards and 2 floppy disk drives. The S-100 
bus motherboard of the unit can accomodate any of the 
hundreds of boards now available for this bus, such as 
video/graphics boards, processors, music boards, speech 
boards or I/O cards, said the company. 

Price is $249 (kit) or $299 (assembled). For further 
information, contact MicroDaSys, P. O. Box 36051, Los 
Angeles, CA 90036; (213) 935-4555. Circle No. 146 



AC Power Conditioners Protect 
Sensitive Equipment 

Three new low cost VOLTECTOR Series 5 AC Power 
Conditioners protect Micro/Minicomputers, Point-of-Sale 
Terminals, Word Processing Equipment and other sensitive 
electronic devices from over 99% of the destructive surges, 
spikes and high energy transients that are often present on a 
building’s primary power line, according to Pilgrim Electric 
Company. 

These power conditioners limit 2500 volt spikes to safe 
levels. They will handle 60 Joules of transient energy, and 
provide both common and transverse mode protection 
against pulsed, continuous and intermittent power line 
noise, said the company. Insertion loss is 70 dB above 0.5 
MHz. They are internally fused, and rated 120, 240, and 
360 VA at 120 Volts. The units are equipped with an on/ 



Here’s Your BRAND 
Our GREAT PRICE 
With LIGHTENING 
FAST DELIVERY. 



LIST CASH* 
PRICE PRICE 



ITEM CODE DESCRIPTION 
MAINFRAMES 

NS-H-1/D North Star Horizon 1 Doub. Dens Kit $1599. $1339. 

NS-H-1/D/A North Star Horizon 1 Doub. Dens Assm.$1899. $1595. 

NS-H-2/D North Star Horizon 2 Doub. Dens Kit $1999. $1679. 

NS-H-2/D/A North Star Horizon 2 Doub. Dens Assm.$2349. $1973. 

IM-PCS-40 IMSAI PCS-40 180KB Disk $2695. $2275. 

IM-PCS-42 IMSAI PCS-42 400KB Disk $2995. $2535. 

IM-PCS-44 IMSAI PCS-44 780KB Disk $3695. $3125. 

IM-VDP-44 IMSAI VDP-44 780KB Disk System $4995. $4195. 

CR-Z2 Cromemco Z2 Kit $ 595. $ 536. 

CR-Z2/A Cromemco Z2 Assm. $ 995. $ 896. 

CR-Z2D Cromemco Z2D Kit $1495. $1345. 

CR-Z2D/A Cromemco Z2D Assm. $2095. $1886. 

MEMORIES 

NS-16K North Star 16K 250ns RAM Kit $ 399. 

NS-16K/A North Star 16K 250ns RAM Assm. $ 459. 

DY-MS1625 Dynabyte 16K 250ns Static 
RAM Assm. 

DY-MS3225 Dynabyte 32K 250ns Static 

RAM Assm. $ 995. 

SE-8KZ Seals 8K 250ns RAM Assm. $ 280. 

CR-BSK-2 Cromemco 8K Bytesaver Kit $ 145. 

CR-BSK-2/A Cromemco 8K Bytesaver Assm. $ 245. 

CR-BSK-32 Cromemco 32K Bytesaver Kit $ 195. 

CR-BSK-32/A Cromemco 32K Bytesaver Assm. $ 295. 



319. 

369. 



$ 555. S 444. 



795. 

175. 
131. 
221 . 

176. 
266. 



INPUT/OUTPUT BOARDS 

IM-SI02-2 IMSAI SI02-2 Kit 

IM-VI0-C IMSAI VI0-C Kit 

CR-TUART Cromemco TU-ART Kit 
CR-TUART/A Cromemco TU-ART Assm. 
CR-PI08 Cromemco 8-Port 1/0 Kit 

CR-PI08/A Cromemco 8-Port 1/0 Assm. 



$ 156. 
$ 325. 
$ 195. 
$ 295. 
$ 195. 
$ 295. 



133. 

276. 

176. 

266. 

176. 

266. 



FLOPPY DISK SYSTEMS 

NS-MDS/D North Star Doub. Dens. Micro Disk Kit $ 699. $ 587. 

NS-MDS/D/A North Star Doub. Dens. Micro Disk 

Assm. $ 799. S 671. 

MI-1042M1 Micropolis 143K Macrofloppy Assm. $ 795. $ 675. 

MI-1 043M2 Micropolis 315K Metafloppy Assm. $1145. $ 973. 

*This price is for payment by check or money order. Credit card 
prices slightly higher. Prices F.O.B. our warehouse-shipping 
extra. 

• ALL ITEMS COMPLETE AND FACTORY-FRESH WITH FULL 
MANUFACTURER’S WARRANTY. 

TERMS: 

Shipping Charges: $12 for Mainframes. Floppy systems, or large units; 

$1.75 per board. 

$2.25 minimum per order. 

Delivery is stock to 30 days on most items. Shipment is immediate for payment 
by cashiers check, money order or charge card. Allow 3 weeks for personal 
checks to clear. 

N Y. state residents add appropriate sales tax. 

Availability, prices and specs may change without notice. 



computer 

enterprise/ 



HOURS; 

Monday-Friday 10-5 
Eastern Time 
Closed Sat. and Sun. 



P.O. Box 71 • Fayetteville, New York 13066 (315) 637-6206 
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off switch and a pilot light, and are designed for office use. 

Prices range from $142 to $156 per conditioner. For 
more information contact Pilgrim Electric Co., 29 Cain Dr., 
Plainview, NY 11803 ; John Alden at (516) 420-8989. 

Circle No. 147 



Studio II Conversion Kit 

ARESCO has made available information and compo- 
nents to convert the RCA Studio II video game into a 
simple microcomputer. The information package describes 
how to construct a new cartridge for the Studio II, includes 
schematics, ROM monitor listing, operating instructions 
and program listings and is available for $5. ARESCO also 
offers a printed circuit board and pre-programmed PROM 
containing the conversion program, as well as a fully 
assembled and tested cartridge. No modifications to the 
Studio II are required. 

With the new cartridge, the user can enter machine lan- 
guage programs through the Studio II keypads, and the 
programs can be controlled from the keypads and generate 
TV displays on a standard TV attached to the Studio II. 

The converted Studio II contains 512 bytes of RAM, 256 
bytes of ROM, an RCA COSMAC 1802 microprocessor, a 
video graphics interface, an FCC-approved RF modulator, 
two ten-key keypads and a processor controlled beeper. 

For more information contact ARESCO, P. 0. Box 43, 
Audubon, PA 19407; Rick Simpson, (215) 631-9052 or 
(215) 631-9257. Circle No. 148 



Pure Copper Desoldering Braid 

Solder Removal Company has introduced its desoldering 
braid, Soder-Wick, in six width sizes. Each size is packaged 
in a five-foot roll dispenser suited for preventive and rou- 
tine desoldering maintenance on any size printed circuit 
board, terminals, lugs, wires and all solder connections, said 
the company. 

Soder-Wick’s pure copper braid is protected by a non- 
activated, pure water white rosin flux which prevents oxida- 
tion. Soder-Wick’s purity affords maximum absorption and 
assures clean and contaminant free desoldering. Absorption 
of the solder into the braid can be seen as the solder is 



pulled from the component lead by capillary action. Over- 
heating of the component lead is therefore eliminated. 

For more information contact Solder Removal Com- 
pany, 1077 E. Edna Place, Covina, CA 91724; (213) 
967-3681. Circle No. 149 



Vowel Power Module for Speak & Spell 

The Vowel Power mod- 
ule, the first in a series of 
plug-in word modules ex- 
panding the capabilities of 
the Speak & Spell learning 
aid, has been introduced 
by Texas Instruments. 

The module expands 
the built-in vocabulary of 
Speak & Spell, and all 
Speak & Spell activities 
can be played with the 
module’s vocabulary. In 
addition, the book includ- 
ed with the module is filled with games and activities de- 
signed to involve the child in enjoyable, educational experi- 
ences with vowel sounds and patterns, TI said. 

The Vowel Power module offers the child an aid for 
mastering vowel sounds. The module contains 140 words, 
divided into four categories: Level A, short vowel sounds; 
Level B, long vowel sounds; Level C, 2-letter or digraphic 
vowel sounds; and Level D, vowel-R sounds. By hearing, 
spelling and reading these words, a child can become famil- 
iar with the patterns that vowel sounds follow in the Eng- 
lish language. 

Retail price of this module is $15. For more information 
contact Texas Instruments Incorporated, Consumer Rela- 
tions, P. O. Box 53, Lubbock, TX 79408, (214) 238-201 1 . 
Circle No. 150 



Custom Carrying Case for the TRS-80 

A matched set of custom-built cases to carry, protect and 
store the Radio Shack TRS-80 computer is now available 




from Ambico Inc. 

Each carrying case is made of durable vinyl and has a 
black textured finish and a luggage style handle. The cases 




98 Personal Computing march 1979 



WHAT’S COMING IIP 



are dustproof and have bottom skids for added protection. 
The “A” case holds the computer’s 12-in. video monitor, 
while case “B” accommodates the computer keyboard, cas- 
settes and accessories. 

Suggested retail prices are $35 for case “A” alone and 
$25 for case “B” alone. For further information contact 
Steve Bender, Ambico Inc., 101 Horton Avenue, Lynbrook, 
NY 11563, (516) 887-3434. Circle No. 151 



Static Control Floor Mats 

Damage to computer equipment caused by operator- 
generated static electricity can now be eliminated with new 
colored floor mats from 3M Company’s Static Control Sys- 
tems Department. 

Placed in front of electronic equipment, the Static Con- 
trol Floor Mats, Type 9100. drain static from the bodies of 
people before they contact the equipment. This eliminates 
problems of data loss, program change and uncontrolled 
printer output. It can also protect the operator from static 
shocks. 

The mats are composed of four layers. The top layer is 
conductive and does not depend on humidity and other en- 
vironmental factors to function satisfactorily. The second 
layer is a highly conductive reinforcing fabric which pro- 
vides the main discharge path through the mat to a ground 
cord terminal. Once this cord grounds the mat, it cannot 
“fill up” with static charge and fail to perform. An anti-skid 
backing keeps the mat in place. 

The mats are available in chocolate brown, autumn gold 
and forest green. They can be cleaned with water and deter- 
gent and are flexible, conforming easily to any supporting 
surface. 

For more information, write Department SC8-25, 3M 
Company, P.O. Box 33600, 3M Center, St. Paul, MN 
55133; (612) 733-4339. Circle No. 152 




SYBEX 



LEADER IN 

miCROCOmPUTER EDUCATION 





microprocessor 

I interfacing 

technique 






AN INTRODUCTION TO PERSON- 
AL AND BUSINESS COfTlPUTING 

by Rodnay Zaks 
250 pp, ref C200 $6.95 

The basic introductory text 
on microcomputers, with a 
detailed evaluation of the fea- 
tures and peripherals required 
for specific applications. No 
prior computer knowledge 
required. 

miCROPROCESSORS: from Chips 
to Systems 
by Rodnay Zaks 
420 pp, ref C201 $9.95 

An educational text, used 
worldwide at universities and 
in industry designed to teach 
all the fundamentals of mi- 
croprocessors, the assembly 
of a system, and its use. 



miCROPROCESSOR 
INTERFACING TECHNIQUES 

Austin Lesea and Rodnay Zaks 
416 pp, ref 0207 $11.95 

All the basic interfacing 
techniques, from keyboard to 
floppy disk, including the 
standard buses (S100 to 
1EEE488). 

miCROPROCESSOR LEXICON 
1 20 pp, ref XI $2.95 

Dictionary and tables. All the 
definitions of the micropro- 
cessor world in a pocket 
book format. 

miCROPROGRAmmEDAPL 

imPLEmENTATION 

330 pp, ref ZIO $25.00 
How to design an APL 
interpreter. 




PROGRAmmiNG THE 6502 
by Rodnay Zaks 
320 pp, ref 0202 $10.95 

An introductory program- 
ming text for the 6502. Does 
not require any prior pro- 
gramming knowledge. From 
arithmetic to interrupt-driven 
input-output techniques. 
6502 APPLICATIONS BOOK 
by Rodnay Zaks 
ref D302 $12.95 

Actual application programs 
to interface the 6502 to 
the real world, from LED to 
motor, and analog-digital 
conversion. Available Shortly 



SELF STUDY COURSES ON 
CASSETTES 

Ten courses to study at home 
or in the car. The most time- 
efficient way to learn. Includes 
workbook and cassettes. 
INTRODUCTORY $29.95 ea 

51 - INTRODUCTION TO MI- 
CROPROCESSORS (2.5 hrs) 

52- PROGRAMMING MICRO- 
PROCESSORS (2.5 hrs) 

COMPREHENSIVE $59.95ea 
SB1 - MICROPROCESSORS 
(12 hrs) 

SB2- MICROPROCESSOR 
PROGRAMMING (10 hrs) 
SPECIALIZED $49.95 

SB7- MICROPROCESSOR 
INTERFACING (6 hrs) 



TO ORDER 

By phone: 415 848-8233, Visa, MC, 
Amer Express 

By mail: circle books on ad. Include 
payment. 

Shipping: add 65<p per book (4th class) 
or $1 .50 faster shipping (UPS). 
Double for cassettes and overseas. 
Tax: in California add tax. 

FREE DETAILED CATALOGUE 




2020 Milvia Street 
Berkeley, CA 94704 
Tel 415 848-8233 Telex 336 311 
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SOFTWARE 



Program Tapes from Hayden 

Hayden Book Company, a leader 
in personal computing book publish- 
ing, now publishes computer program 
tapes as well. Their initial offerings in- 
clude: 

*Game playing with BASIC — 27 
games on three tapes, at $9.95 per 
tape, for PET, TRS-80 Levels I and II, 
and Apple II. 

*The First Book of KIM — 28 re- 
creational programs and 13 utility pro- 
grams on three cassettes, at $9.95 per 
cassette, for KIM. 

*How to Build a Computer-Con- 
trolled Robot — one $14.95 cassette 
featuring five control programs for a 
computerized robot, for KIM. 

*Sargon: A Computer Chess Pro- 
gram — one $19.95 cassette for TRS- 
80 Level II featuring the program that 
won the 1978 West Coast Computer 
Faire Chess Tournament. 

Forthcoming tapes for PET, TRS- 
80 Levels I and II and Apple II include 
General Math, Complex and Matrix 
Math and Introductory Engineering 
Math, each for $9.95. 

For more information contact Hay- 
den Book Company, Inc., 50 Essex 
St., Rochelle Park, NJ 07662. 

Circle No. 153 



Work-In-Process System 

The Work-In-Process System from 
F.N. Kautzmann & Associates was 
written on a modular basis for ease of 
modification and includes A/R, A/P, 
G/L and P/R. All applications in the 
package may interface automatically 
with G/L. G/L comes equipped to 
handle multi-company, division and 
department. The package can main- 
tain budgeting and assets and pass- 
word security is also provided. A/R 
functions as either a balance forward 
or open items system. Charge proces- 
sing includes payment penalties, in- 
terest and discounting. Multi-company 
and multi-division processing is accom- 
odated. 

A/P is a voucher based distribution 
and check writing system. Fixed pay- 
ments such as rent may be a one time 



entry. A/P provides for projected cash 
requirements, payment selection, 
aging by vendor, vendor analysis and 
handwritten checks. P/R allows for 
four pay cycles — weekly, bi-weekly, 
semi-monthly and monthly. Bonuses, 
commissions, vacation and sick pay 
are accomodated along with salary 
regular and overtime earnings. There is 
provision for up to seven voluntary 
deductions - limit, bond type, one 
time, fixed amount and percentage. 

For information contact F.N. 
Kautzmann & Associates Inc., 2203 
Briarview, Suite 104, Houston, TX 
77077; (713) 493-1721. Circle 
No. 154 



Business Software For Micropolis 
MOD II Floppy Disk System 

Structured Systems Group now 
offers its line of microcomputer 
business applications software on the 
Micropolis Mod II format 5-1/4” disk- 
ette. SSG’s software line, which will 
continue to be available on 8” disks, 
includes: 

General Ledger: A comprehensive 
applications package suitable for mul- 
ti-client public accounting, or for 
multi-corporate or multi-profit-cen- 
ter accounting for corporations, part- 
nerships or proprietorships. 

Accounts Receivable: A system 
that produces customer statements 
and aged schedules of account. The 
package will operate alone, or inter- 
face with the G/L. Other features in- 
clude reminder notices, sales reports, 
balance forward or open item account- 
ing, and a 25,000 customer capacity. 

Accounts Payable: Designed to pro- 
duce aged statements of account and 
to write checks in payment of desired 
invoices. The package will interact 
with the G/L or stand alone. 

NAD: A name and address file that 
allows the user to produce mailing lists 
according to user-defined parameters. 

QSORT: A full-disk sort/merge 
program for organizing computerized 
files. 

CB ASIC-2: business-oriented 
BASIC language specifically designed 
for the CP/M operating system. 

The software runs on 8080 based 
and Z-80 based microcomputers with 
a minimum 48K RAM memory and 
dual disks operating under CP/M. 




Structured Systems Software is avail- 
able through computer retailers or 
directly from Structured Systems. 

For more information, contact 
David Carlick, Marketing Director, 
Structured Systems Group, Inc., 
5208 Claremont Ave., Oakland, CA 
94614; (415) 547-1567. Circle 
No. 155 



Compucolor Othello 

The board game Othello can now 
be played on the Compucolor II com- 
puter. Compucolor Corporation has 
created a microcomputer version of 
the game, and CBS Toys, owner of the 
Othello board game, has given Compu- 
color a license to produce and market 
the computer version. 

Othello blends the elements of 
luck, skill, patience and logic. The 
computer can play against a single op- 
ponent. Or, if two players wish to play 
one another, the Compucolor II will 
act as a referee, accurately recording 
the scoring and disallowing illegal 
moves. For more information, contact 
Joy Baker, Marketing Representative, 
Compucolor Corporation, P.O. Box 
569, Norcross, GA 30071 ; (404) 449- 
5879. Circle No. 156 



Data Base Management System 

A data base management system 
(DBMS) from Micro- Ap allows users of 
CP/M based microcomputers to enter 
records and update files interactively 
and provides full query and report 
writer functions, according to a com- 
pany spokesman. 

The system is distributed with a 
library of predefined record formats in 
a data dictionary, and programs to 
manage and report sales activity, in- 
ventory, payables, receivables, check 



100 Personal Computing march 1979 





WHAT’S COMING UP 



resister, expenses, appointments and 
name and address functions. 

The system supports up to 24 items 
(fields) per record. Any or all fields 
may be designated as Keys for retriev- 
al purposes. This allows records to be 
recalled, for instance, by name, date, 
dollar value, part number or any other 
field value. Partial and duplicate keys 
are allowed and may be changed on 
line. 

Once a record is retrieved, the file 
may be browsed in ascending or de- 
scending sequence by the wanted key. 
Reports may be generated in the same 
way and contain control break and 
grand numeric summaries of totals, 
averages, maxims or minima. 

Selector III is distributed on disk- 
ette with source code (except for a 
machine language key maintenance 
program). User’s system requirements 
are 48K, CP/M (or derivative), 2-mini 
single density drives or 1 larger 
capacity drive, terminal or monitor 
with up-cursor and erase screen codes, 




and ideally, a printing device. It oper- 
ates under CBASIC (also distributed 
by the company), and costs $295. 
CBASIC — which provides chaining 
with parameter passing and complete 
commercial BASIC functions costs 
$49.95 with Selector, or $89.95 
separately. Contact Micro-Ap, 9807 
Davona Drive, San Ramon, CA 
94583; (415) 828-6697. Grcle No. 157 



High-Speed Sort Program 

A new high-speed sort program for 
the Tektronix 4051/4907 File Manag- 



er, called QSM1, the Intelligent Sort, 
has been introduced by Leland C. 
Sheppard. 

Using a combination of internal 
quicksorts and internal/external 
merges, QSM1 offers a 30% to 75% 
improvement in run time, compared to 
existing sort programs for the 4907, 
according to a company spokesman. 

QSM1 is a stand-alone program (it 
does not run as a subroutine). QSM1 
automatically reprograms itself to 
handle different file formats, thus 
eliminating the need to reprogram a 
subroutine to handle each different 
file. QSM1 has the capacity to 
handle 50,000 record single-volume 
random files. 

The Intelligent Sort also offers an 
automatic phase restart capability, to 
minimize rerun time due to disk 
errors, power failures, etc., optimiza- 
tion of work and output file place- 
ment for increased throughput and 
dynamic optimization of the merg- 
ing technique to minimize run time. 






Everything you always wanted 
to plug into your PET, 
APPLE or TRS-80* 



HARDWARE 



DOUBLE DENSITY DISK STORAGE FOR THE TRS-80! 
TRS-80 owners now csn set 200K bytes/disR on 77 
trsck Hicropolis 1033-11 duel drives. It works by 
writing more tracks using precision heed 
alignment* with 3 special program by DOS suthor 
Rsndy Cook thst works with your Rsdio Shsck DOS. 
These will also work with your existing 35 track 
drives. Cost-5 only $1195 for two drives. 

FORTRAN IV FOR THE TRS-30! 

Finally* high-speed computations on your micro. 
MICROSOFT'S FORTRAN has compiler* relocatable 
assembler? text editor* and linking loader. Only 
$325. Also available for CP/M based systems. 
PRINTERS 

EXPANDOR BLACK BOX... $450* CENTRONICS PI..,. $450. 
CENTRONICS SI,. $550.* INTEGRAL DATA IP125. . ,$795. 

AJ SELECTRIC...$1095* TI-810 150 crs $1895, 

SANDERS Media 12/7 typographic composer,,., $4000. 




SOFTWARE 

TRS-30 

BATA MANAGEMENT/REPORT GENERATOR $200, 

ELECTRIC PENCIL- powerful word processor ,,$99,95, 

Low case mod kit»$12, DISK U0ED PR0C,, .,$124,95, 
RSM-2D DISK MON,, $29, 95? DISK COWER UTIL,, $9, 95, 
ESP-1 EDI T/ASSEM , $29 , 95 * RSM-1S mach non,, $23, 95, 
UTIL, PAK 1- a)Libload* biRenum* c Branch, $24, 95, 
SARG0N CHESS- 16K.$19,95* MICROCHESS- 4K,,$19,95, 
Call about games l COMPLETE BUSINESS SYSTEM 
PET 

JOYSTICK PACKAGE- w/prog, ,$39,95 sin* $59,90 dual 
MICROCHESS 2,0,, $19, 95* 74 common progs tape, ,$10 
ASTROLOGY/CHART,,,, $14, 95? 19 games from $9.95 up 

SUBS-depth charges,, $19, 95* SUPER MA2E-3D, ,$19,95 

TOLL FREE 

MICROLINE for: 
Orders, TRS-80 
Tech. Newsletter 
Info., free catalogue 
80d-5234550 
In PA & CAN 
(215)665-1112 



Cash prices shown. Major credit cards accepted. .... __ 

Minimun shipping $2.50. Pa. residents add 6%. Post Office BOX Q, Dept. PC Philadelphia, PA 19105 
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Also announced are a 4907 version 
of the popular development and de- 
bugging aid, Documenter-II, and a 
4907 command interface utility call 
SDEBE. Documenter-II provides a 
compiler-type listing of 4051 BASIC 
programs including a formatted list- 
ing of the program, variable cross- 
reference and statement number 
cross-reference. SDEBE will execute 
25 4907 commands through the 
4051 function keys. The user is 
prompted for all information re- 
quired to execute each command. 

Pricing for QSM1 and Docu- 
menter-II start at $300 for a single 
copy; SDEBE pricing starts at $100. 
Prices for all products include pro- 
gram source and documentation on a 
cartridge tape, user instructions and 
one year of maintenance. For more 
information contact Leland C. 
Sheppard, Dept. P, P.O. Box 60051, 
Sunnyvale, CA 94086; (408) 733-865 1 . 
Circle No. 158 



Software from Binary Systems 

Binary Systems, Inc., is now offer- 
ing BASIC software source listings, 
along with programming language and 
user’s manuals and the complete source 
listing of Disk BASIC Etc, an interpreter. 

Immediately available are source 
listings and manuals for CPA (Com- 
puter Prepared Accounting), a general 
ledger system and Write-On, an auto- 
matic letter-writing system. 

The CPA source listing consists of 
2000 lines of code. Routines include 
ISAM (Indexed Sequential Access 
Method), a sort segment and routines 
for chaining trailers, both forward and 
backward. 

The Write-On source listing con- 
sists of 700 lines of code. In addition 
to utilities, the listing includes seg- 
ments of string manipulation coding 
illustrating the use of string operators 
and functions. 

Both CPA and Write-On work with 
an iCOM company model FD3712 



dual-drive floppy disk storage device 

and a Diablo or dot-matrix printer. 

The user must adapt the software to 
systems with other components. The 
programs and work space of each sys- 
tem require at least 32K bytes of 
RAM. Both the CPA source listing and 
the Write-On source listing sell for $75 
each. 

Purchasers of Disk BASIC Etc 
receive a 48-page language manual and 
a 50-page instruction manual for mod- 
ifying or adding routines. The 6000- 
line source listing, together with the 
two manuals, equip owners of Z-80 
and 8080-based machines with the 
tools for a comprehensive BASIC 
interpreter that may include user- 
defined command and I/O routines, 
said the company. 

Disk BASIC Etc provides integer 
functions (ASCII, POS (ition), 
SEARCH, USR, etc.), and a full comp- 
lement of floating-point math func- 
tions, such as ATAN, FLT, SIN and 
VAL. The program generates 32 error 
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HERE IS THE LATEST AND BEST IN 
8080Z80 DISK SOFTWARE 
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CP M'" FDOS and Utilities 






From $145 


Xitan Package A3+ 


$409 


Microsoft FORTRAN 80 






$400 


Micropro SUPER SORT c 


$250 


Microsoft COBOL 80 






$625 


Micropro WORD MASTER' 


$150 


Microsoft Disk Extended BASIC 






$300 


SOURCE Disk Based Disassembler 


$70 


Microsoft MACRO 80 MACRO Assembler Linker Loader 


$149 


ZASM Zilog'" Mnemonic Assembler 


$45 


Microsoft MACRO 80 (as above) 


w Subroutine Library 


$219 


XY BASIC Process Control Language 


$295 


Microsoft EDIT 80 Line Editor 






$89 


Extended XY BASIC 


$395 


WHATSIT'" Data Base Query System 




$125 


SMAL 80 Structured Macro Assembler Language 


$75 


Xitan VDB BASIC 






$99 


CBASIC Compiler Interpreter BASIC 


$95 


Xitan SUPER BASIC 


(A3) 




$99 


MAC Macro Assembler 


$100 


Xitan DISK BASIC 


(A3*) 




$159 


SID Symbolic Instruction Debugger 


$85 


Xitan Z TEL Text Editor 


(A3. A3+) 




$69 


TEX Text Formatter 


$85 


Xitan Text Output Processor 


(A3. A3*) 


Not Sold Separately 


General Ledger 


$995 


Xitan Macro ASSEMBLER 


(A3. A3*) 




$69 


Accounts Receivable 


$750 


Xitan Z BUG 


(A3*) 




$89 


NAD Name & Address Processor 


$79 


Xitan LINKER 


(A3*) 




$69 


QSORT Disk .File Sort Merge Utility, 


$95 


Xitan Package A3 (as keyed above) 




$249 







Most software available in a variety of diskette formats including: IBM 8" single and 
double density; North Star CP/M; Micropolis CP/M; and 5" soft sectored. 



Now available: the above software on Processor Tech Helios II; Altair Disk; and 
iCOM Microdisk systems. All Lifeboat software requires CP/M to operate. 






LIFEBOAT ASSOCIATES 

164 W. 83rd Street □ New York, N.Y. 10024 □ (212) 580-0082 



J 
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message codes and features flexible 
editing capability. Direct memory and 
I/O addressing is standard. Price for 
the source listing and the two manuals 
is $100. 

For more information contact 
Micro Store, 634 S. Central Express- 
way, Richardson, TX 75080. 

Grcle No. 159 



Video Checkers on Cassette for 
TRS-80 and PET 

Compu-Quote has converted their 
Video Checkers to run on the TRS-80 
and the Commodore PET. The two 
new cassette versions each produce 
complete checkerboard graphics. 

The game is played using Inter- 
national Rules. As the player and the 
computer take turns, the checkers 
blink and move to indicate their pas- 
sage. Kinged pieces are identified on 
the display and messages appear at 
the right of the board relating to each 




move. In accordance with Internation- 
al Rules of the game, the program will 
not accept illegal moves and warns of 
their entry. 

The PET version will play on an 
8K machine while the TRS-80 version 
requires Level II BASIC and 1 6K. 
Complete operating instructions are 
included with each redundantly re- 
corded cassette. Video Checkers costs 
$14.95. Contact Compu-Quote, 6914 
Berquist Ave., Canoga Park, CA 91307 
Circle No. 161 



Accounting System for 
Ohio Scientific 

OS-AMCAP, a fully integrated 
small business accounting system, runs 
on any Ohio Scientific dual-floppy, 
quad-floppy or hard disk based 6502 
system. The package contains the fol- 
lowing integrated modules: 

• General Ledger, including a com- 
plete chart of accounts, cash receipts, 
cash receipts journal, cash disburse- 
ments, cash disbursements journal, ad- 
justing journal entries, chart of ac- 
counts, editing, beginning balance, 
trial balance and statement of earn- 
ings. 

• Accounts Receivable with aging. 

• Accounts payable with aging. 

• Inventory, including inventory 
analysis, inventory by vendor, inven- 
tory overdue, inventory on order, in- 
ventory re-order and detailed reports. 

• Billing/Invoicing for the inven- 
tory which will optionally support 
Customer Files with bill to, ship to, 




AMAZING 

PERFORMANCE AND 
AN AMAZING PRICE 



Intertec’s InterTube 

Compare These Standard Features: 

• 24 x 80 Character Display 

• 25th Line for Terminal Status 

• Two EIA Interfaces Main and Auxiliary 

• Full ASCII Upper and Lower Case 

• Conversation, Message and Page Modes 

• Editing — Char/Line, Insert/Delete 

• Reverse Video Blinking Half Intensity 

• 1 1 Special Graphics Characters 

• Cursor Addressing 

• 28 Programable Function Keys 

• 14 Key Numbers Pad 

• Protected Fields 

• Self Test Mode 



In Stock Immediate Delivery 
Place Your Order Today 



DISTRIBUTED 

BY 







HK9H 


jm . 




BankAmericaro 


90i 



$874 



information tecnnoloqu, inc. 

154 Wells Avenue. Newton. Massachusetts 02159 
617-969-2100 TWX 710 335 0053 
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credit and customer mailing Monthly 
Statements. 

• Payroll. 

The AMCAP system includes a con- 
figuration program which automati- 
cally creates all necessary disk files 
based on the user’s requirements for 
inventory items, accounts receivable 
entries, accounts payable entries, chart 
of accounts and other company infor- 
mation. A demonstration disk, pre- 
loaded with information for a hypo- 
thetical company, is also available for 
demonstration and training purposes. 

OS-AMCAP is designated by Ohio 
Scientific as a small, “turnkey” busi- 
ness software package. It is not de- 
signed for end user modifications or 
customizations. Retail price is $975. 
For more information contact Ohio 
Scientific, 1333 S. Chillicothe Rd., 
Aurora, OH 44202; (216) 562-3101. 
Circle No. 162 



FORTRAN for TRS-80 

A FORTRAN and assembly lan- 
guage software package for Radio 
Shack’s TRS-80 microcomputer is 
now available from Microsoft, who 
wrote TRS-80 Level II BASIC. The 
package includes Microsoft’s FOR- 
TRAN-80 compiler, macro assembler, 
text editor and linking loader. 

Compatible with FORTRANs used 
in business and engineering, Micro- 
soft’s FORTRAN package provides 
assembly language development tools 
for TRS-80 disk systems. The editor 
allows creation of assembler source 
files, data files and FORTRAN files. 

The Z-80 macro assembler has a 
complete macro facility, full set of 
conditional and relocation pseudo 
operations. The text editor provides 
fast random access editing capabil- 
ities, using straightforward, easy-to- 
understand commands, Microsoft 
said. FORTRAN-80 includes all of 
ANSI 1966 FORTRAN (except the 
COMPLEX data type), plus enhance- 
ments such as mixed mode arithmetic, 
logical operations on integer data, 
ENCODE/DECODE for format opera- 
tions to memory, and end-of-file and 
error-condition trapping for read and 
write operations. 

The TRS-80 FORTRAN package is 
fully compatible with TRSDOS. It is 
supplied on two minidiskettes and re- 



quires a minimum 32K TRS-80 disk 
system. The entire package — FOR- 
TRAN compiler, runtime library, 
macro assembler, text editor and link- 
ing loader - costs $350. For more in- 
formation, contact Steve Wood, Gen- 
eral Manager, Microsoft, 10800 NE 
Eighth, Suite 819, Bellevue, WA 
98004; (206) 455-8080. Circle 
No. 163 



Program Calculates 
Sun’s Position 



The sun’s local elevation and 
azimuth can be calculated at any loca- 
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tion on earth using the Sungraph pro- 
gram. Options include graphs of eleva- 
tion vs. time of day, azimuth vs. time 
of day, maximum elevation vs. date 
and elevation at a specified azimuth vs. 
date. Save option allows a graph to be 
stored on cassette and reloaded at a 
later time. 

Written in TRS-80 Level II BASIC 
the program requires 13K bytes of 
storage. It’s available on cassette for 
$49 or diskette for $75 (quantity dis- 
count prices on request). For more 
information contact Solartek, P.O. 

Box 298, Guilderland, NY 12084. 
Circle No. 164 



Mailing List System 

MAIL-III, a comprehensive mailing 
list system under Radio Shack’s 
TRS-80 system, consists of two pro- 
grams. The first program lets you 
enter, display, search, update and 
delete name and address information. 
It also initializes the mailing list and 
displays system information, such as 
' the maximum number of records 
allowed and number of records used. 

The second program produces 
labels sorted in name, city, state or zip 



code order. Labels can be printed on 
the printer or displayed on the screen. 
A two-digit “select” code is used to 
identify an input session or to classify 
the people in your mailing list, such as 
doctors, commercial accounts, paid 
members, etc. You may select to print 
those labels that belong to a certain 
code or a specified range of codes. For 
example, you can produce all the 
labels entered today. You can put 500 
names in a diskette, or more if you 
have another drive or use the diskette 
only for data file. For unlimited num- 
ber of names, spread your mailing list 
in more than one diskette. Diskette 
and 16K are required. Price is $35. A 
simplified cassette version requires 
1 6K and Level II BASIC, and is sold 
for $19. For more information contact 
Micro Architect, 96 Dothan St., 
Arlington, MA. 02174. Circle No. 165 



North Star Word Processor 

IDSWORD is now available in 
North Star Basic Version 6 under 
North Star DOS Resease 4.0. The com- 
prehensive word processing package, 
originally developed for the Altair by 
Interactive Data Systems Inc., has 
been converted by CW Applications, 
an affiliate of The Computer Work- 
shop. 

With IDSWORD, prompts are given 
as complete English sentences and re- 
sponses are accepted as words, rather 
than numbers. The intent was to avoid 
artificiality, said the company. Imbed- 
ded commands are not required, since 
IDSWORD formats the text inter- 
actively. Features include: insertion, 
deletion and block moves of text; 
global searches; complete text editing 
on CRT or printer; variable speed 
scrolling of text; page numbering and 
titling (top or bottom); reformatting 
data for maximum line size; control of 
margin size and justification; proces- 
sing of non-IDSWORD files; merging 
of up to ten files; form letter printing 
with justification and text insertion 
from up to twenty mailing list files; 
and sorting and printing of mailing 
labels. 

Block editing capability on the 
CRT is available without the expense 
of a video interface, by means of a 
linked-list of all lines of text in mem- 
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ory, coupled with full cursor control 
over the entire text display. The 
amount of text in memory is auto- 
matically adjusted to the available 
memory. A 64K system holds more 
than a page of text in memory. About 
twenty-five pages of text may be 
stored on a single density diskette. 
Longer documents may be developed 
and printed in segments. 

IDSWORD will run with one or 
two disk units and is presently con- 
figured to run with the Soroc, 

ADM3A, Hazeltine and Intertube 
terminals, and the IBM Selectric, 
Qume, Diablo and Spinwriter print- 
ers. Specify your configuration when 
ordering. 

IDSWORD is a modular system 
starting at $125 for the basic config- 
uration. The complete word processor 
is priced at $245 for the CRT edit 
capability or $220 for the editing on 
the printer capability. Add $50 for the 
form letter, labels and name and 
address file maintenance and sort mod- 



ules. Automatic upgrades are provided 
for one year for an additional $25, or 
two years for $40. The diskettes are 
included in this price. Enhancements, 
such as proportional spacing, tabbing 
and sorting, will be available shortly. 

For more information contact 
CW Applications, 1776 E. Jefferson 
St., Rockville, MD 20852; (301) 468- 
0455. Grcle No. 166 



Documentation/Specification 
Generation System 

EFAX Corporation recently re- 
leased DOCGEN, an on-line documen- 
tation/specification generation system 
designed to facilitate creation of stan- 
dardized x 1 1” documents. 

DOCGEN, a system of DATABUS 
programs that executes under DATA- 
SHARE, prompts the user to enter 
comprehensive system and program in- 
formation to create a document con- 
taining five different modules includ- 



ing overview narrative, equipment con- 
figuration, system and program flow 
diagrams, program user’s guides and 
file/record definitions. DOCGEN is a 
front-end to Datapoint’s word proces- 
sing utilities, DSCRIBE and MSCRIBE, 
which require special control charac- 
ters to be entered along with the text 
to produce the desired output format. 
DOCGEN automatically embeds these 
special control characters as the infor- 
mation is entered, thereby generating 
completely formatted documents. 

Although processing of the DOCGEN 
output files by DSCRIBE and MSCRIBE 
must take place under DOS, all printing 
is performed under DATASHARE us- 
ing print files via the DOCGEN print 
control supervisor. 

Distributed in DATABUS object 
form, the package is available for $1750 
under a permanent license agreement 
from EFAX Corp., 880 North York Rd„ 
Suite 202, Elmhurst, IL 60126. 

Circle No. 167 



ATTENTION TRS-80 S 

Why sit in the corner in the dark 
and turned off while your master 
is sitting by the light, turned on to 
this magazine? 

You need a magazine of your own for 
Education-Enlightenment-Enjoyment 
and for the personal satisfaction 
(you're a personal computer, aren't you?) 
of your very own possession. . .A 
Subscription to CLOAD MAGAZINE ! 

Turkey your master into sending a 
$36.00 check to the jive cats at CLOAD 
MAGAZINE. You will get 12 0-30 cassettes, 
one a month, each one filled with all kinds 
of juicy software-Games, Tutorials, Practical 
Programs and Impractical Trivia. All programs 
rated G for computers under 18 years old. 

Do It! Subscribe Now! 

Box 1267 

Goleta, CA 93017 
(805) 964-2761 
MasterCharge/VISA 
welcome 

MAGAZINE _ 





©1978 CLOAD MAGAZINE 
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Memory Module from Chrislin 

Designed specifically for Intel’s intel- 
lec MDS 800, SBC 80/10, SDK-86 and 
BLC 80/10 microcomputers is Chrislin 
Industries’ newest CI-8080 memory 
module. The new memory features ex- 
pansion to 32K, 48K or 64K bytes on 
a single board. The memory is compat- 
ible with both 8 bit and 16 bit multi- 
bus based systems. The CI-8080 is de- 
signed to plug directly into the mem- 
ory slot of the MDS 800 and the SBC 
80/10. 

The CI-8080 allows maximum pro- 
cessor throughput with the use of on 
board refresh control logic. Data ac- 
cess time is 270 nsec and cycle time is 




400 nsec. Memory is addressable in 4K 
increments up to 64K words of mem- 
ory. It is available with battery backup 
capability. The CI-8080 size is 6.75” x 
12”, while power consumption is under 
7 watts. Single quantity price is $390 
for 1 6K x 8 and $890 for 64K x 8. 

For more information contact 
Chrislin Industries Inc., 31352 Via 
Colinas, #102, Westlake Village, CA 
91361 ; (213) 99 1 -2254 . Circle No. 178 



SS-50 Bus Compatible 
Central Processor Board 

The CPU-2 is an SS-50 bus compati- 
ble central processor board that uses 
the Motorola MC6802 Microprocessor 
IC, MC6850 ACIA, MC14411 Baud 
Rate Generator, and a MOS Technol- 
ogy MPS6532 Memory-I/O-Timer ar- 
ray. The board uses separate crystals 
for the baud rate generator and the 
6802, has power-on reset, switch selec- 
table baud rates, RS232 and current 
loop serial port, and two 8 -bit parallel 
I/O ports. There is a 128 byte RAM at 
$F400 through $F47F for the stack 
and registers. Also a 128 byte RAM at 



$0000 through $007 F that can be 
used in small systems or disabled when 
external RAM at the same locations is 
used. 

Provision is made for an on-board 
2708 or 2716 EPROM to give IK or 
2K of ROM to contain an operating 
program or a monitor program. This 




board can be used by itself in small 
measurement and control applications 
requiring up to 16 parallel I/O lines 
and 1 serial port. The board can also 
be used in a fully expanded SS-50 bus 
system where it can address up to 62K 
of external RAM (3K is reserved for 
on board uses). 

A preprogrammed monitor EPROM 
(FADBUG) is available. It supports 
the serial port, an ASCII Keyboard, 
.and a 32 or 64 character by 16 line TV 
display using a VDB-1 Video Display 
Board. It provides memory functions, 
interrupt and breakpoint handling and 
load and dump routines to a cassette 
or terminal. 

For more information contact F & D 
Associates, 1210 Todd Rd., New 
Plymouth, OH 45654. Circle No. 1 79 



Single I/O Card for S-100 Bus 

A single I/O card for the S-100 bus 
from Trace Electronics contains four 
programmable parallel ports, two du- 
plex serial ports, baud rate generator, 
two 1 6 bit programmable interval tim- 
ers, room for up to 16K of EPROM 
(2708, 2716, 2732) and a connector 
to adapt the Persci 1070 intelligent 
floppy disk controller to the S-100 bus. 




This single card can interface CRT 
terminals, keyboards, printers, paper 
tape readers, EPROM programmers, 
up to four floppy disk drives (with 
controller) and still provide EPROM 
space and two 16-bit timers. 

The floppy I/O card is compatible 
with Altair 8800, Imsai 8080 and the 
CGRS 6502/S-100 MPU. The card is 
available in kit form for $169.95 and 
assembled for $219.95. For more in- 
formation contact Trace Electronics, 
Inc., 510 West DeKalb Pike, King of 
Prussia, PA 19406; (215) 265-9220. 
Circle No. 180 



Interface Links MCSIM to 
Host Computer 

A paper tape emulating interface 
for linking a microprocessor develop- 
ment station to any host computer has 
been introduced by Analytyx Elec- 
tronic Systems, Inc. 

The Analytyx A10000 MCSIM 
Link is an RS-232C interface that al- 
lows direct connection between any 
host computer and a Scientific Micro 
Systems (SMS) MCSIM microproces- 
sor development station for the Sig- 
netics 8X300. Used instead of the 
MCSIM paper tape reader, the unit 
eliminates paper tape errors and tape 




punch hardware, the company said. 

At the user’s option, reflected data is 
provided for software verification. 
Load rate is 1 10 cps; RS-232C rate is 
9600 baud. 

Incorporating the same data/con- 
trol format as the MCSIM paper tape 
reader, the interface allows use of ex- 
isting computer software by changing 
the output driver from paper tape 
punch to RS-232C interface. For PDP- 
1 1 /RT-1 1 users, the firm offers the 
A100010 software package to link and 
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load an optimized SMS Cross Assem- 
bler (MCCAP) with MCSIM and PROM 
Programmer. 

Price is $970 for single units. 
A10010 software sells for $500 per 
facility. Literature is available on re- 
quest. For more information contact 
Analytyx Electronics Systems, Inc., 
Robert R. Jehu, Vice President, 106 
Daniel Webster Highway, South 
Nashua, NH 03060; (603) 888-5400. 
Grcle No. 181 



Microcomputer Serial I/O Module 

Eight RS-232C asynchronous serial 
I/O ports on a 4 1 /£” x 6 1 /£” industry 
standard module with 22/44 pin edge 
connector are available from Wintek 




Corp. Each port supports all standard 
baud rates from 150 to 9600. Baud 
rates are crystal controlled and indi- 
vidually switch selectable. Applications 
include data concentrators, key-to- 
disk systems and communications 
switches. The serial I/O Module can be 
supplied with 2, 4, 6 or 8 ports with 
unit prices of $99, $149, $199 and 
$249, respectively. Contact Wintek 
Corp., 902 N. 9th St., Lafayette, IN 
47904 ; (3 1 7) 742-6802. Circle No. 182 
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Answers to Computer 
Languages Quiz 

12. true 24. true 


2. c 


13. b 


25. b 


3. c 


14. d 


26. b 


4. d 


15. a 


27. b 


5. d 


16. b 


28. d 


6. subscripted 17. true 


29. b 


variable 18. d 


30. a 


7. c 
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31. d 
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20. b 


32. a 


9. b 


21. COBOL 
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AG* 



New York City 
and 

Long Island 



If You Want Professional Service 
In A Casual Atmosphere — 

And A Large Variety of Equipment 



BUSINESS APPLICATIONS 

General Ledger, Inventory, Accounts Payable, Receivable, Word Processing 

GENERAL APPLICATIONS 

Northstar Mailing Label Program . . . S45 
Northstar Macro Assembler . . . $65 

STOCK MARKET PACKAGE - (Unique) 

Makes Ticker-Tape Obsolete 

Send $2.00 For Descriptive Brochure And Much More 



Special 
This Month 
Income Tax 
Programs 

5 "& 8 " 



BYTE SHOP 

the affordable computer store 



130 East 40th Street 
New York, NY 10016 
(212) 889-4204 
(corner Lexington Ave.) 



2721 Hempstead Turnpike 
Levittown, NY 11756 
(516) 731-8116 
(Just E. of Wantagh Pkway.) 



10-6 Tues, Thru Fri 12 to 8 

10-5 Saturday 10 to 5 
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Now available! Text Editor, Assembler. 
Disassembler and a new Video Display Board for 
ELF II! 

The TEXT EDITOR gives you word processing ability 
and the ability to edit assembly language programs 
while displayed on your video monitor. Lines and 
characters may be quickly inserted, deleted or 
changed (Add a printer and ELF II can type letters lor 
you-error free -plus insert names and addresses from 
your mailing list!! 

ELF Il's ASSEMBLER translates assembly language 
programs into hendecimal machine code for ELF II 
use The Assembler features mnemonic abbreviations 
for instructions (rather than numerics) so your 
programs are easier to read and debug. 

ELF ll s DISASSEMBLER takes machine code 
programs and produces assembly language source 
listings. This helps you better understand the 
programs you are working with, so they become a lot 
easier to improve 

The new ELF II Video Display Board lets you 
generate a sharp, professional 32 or 64 character by 
16 line upper and lower case display on your tv screen 
or video momlor-dramatically improving your 
unexpanded $99.95 ELF II When you get into longer 
programs, the Video Display Board is really a blessing! 



Now Available • Text Editor, Assembler ft Disassembler! 




As Featured in 
POPULAR ELECTRONICS 



Featuring 1802 

RCA COSMAC 



ELF II 

microprocessor/mini- 

COMPUTER 

SB“ JQQ95 

INTERFACE ONLYVW 



So stop reading about ELF II and get your hands on one! Start 
ing with a $99.95 ELF II and our super simple Short Course on 
Microprocessor 8 Computer Programming, you can master ELF II 
in no time at all! Then, as your understanding grows, you can 
expand ELF II with advanced add ons that offer you a lot more 



power to solve "real world" problems than you would get Irom 
"famous name" computers selling lor many times ELF Il's low 
price. No wonder IEEE chapters, universities and major corpora 
lions are all ordering ELF II to train their personnel! Now you can 
order your ELF II. direct Irom the factory, with the coupon below- 




PHONE ORDERS ACCEPTED! 
Call (203) 354-9375 



Netronics R&D Ltd., Dept PC-3 
333 Litchfield Road, New Milford, CT 06776 

Yes! I want my own computer! Please rush me— 

□ RCA CUSMAC ELF II language, it s a learning breakthrough lor engineers and laymen 

kit ai $99 95 plus $3 posiage and alike $5 postpaid Total Enclosed S 

handling (requires 6 3 lo 8 volt AC power □ Deluxe Metal Cabinet with plexiglas dust cover lor ELF II. {Conn res add taxi 
SUPP V ‘ $29 95 plus $2 50 p&h , T1 r 

□ F>ower Supply (required) $4 95 postpaid □ i am also enclosing payment (including posiage & handling) lor CHARGE IT. Exp Date _ 

.i — - — — — .• — * *- - i — ■ l l visa l — l Master charge 



□ RCA 1802 User s Manual $5 postpaid the items checked below 1 

□ Tom Pittman s Short Course On Microprocessor & Computer □ 1 want my ELF II wired and tested with power supply. RCA 
Programming leaches you just about everything there is to know 1802 User's Manual and Short Course— all for just S149.95 plus 
about ELF II or any RCA 1802 computer Written m non technical S3 p&h 

ALSO AVAILABLE FOR ELF II - 



IBank# 



Account # _ 



I C GIANT BOARO™ kit with cassette I/O. RS 232 
I C/TTY I/O 8-bit P I/O decoders tor 14 separate I/O 
instructions and a system monitor /edilor $39 95 plus 
| S? p&h 

I C Kluge (Prototype) Board accepts up to 36 1C s 
S17 00 plus Si p&h 

I LI 4k Static RAM kit. Addressable lo any 4k page to 
64k $89.95 plus $3 p&h 

C Gold plated 86-pm connectors tone required lor each 
plug in board) $5.70 ea postpaid 
I T Expansion Power Supply (required when adding 4k 
RAM) $34 95 plus $2 p&h 

' □ Professional ASCII Keyboard kit with 128 ASCII 
upper lower case set 96 printable characters onboard 

I regulator parity logic selection and choice o' 4 hand- 
shaking signals to mate with almost any computer 
S64 95 plus S2 p&h 

■ □ Deluxe metal cabinet tor ASCII Keyboard. S19.95 

| plus S2 50 p&h 

C Video Oisplay Board kit lets you generate a sharp. 
I professional 32 or 64 character by 16 line upper and 
I lower case display on your tv screen or video monitor— 
• dramatically improving your unexpanded $99 95 ELF II 
F its inside ASCII Keyboard cabinet i $89 95 
plus S? p&h 

□ ELF II Tiny BASIC on cassette lape Com 
mands include SAVE. LOAD. £ x. + .(). 



26 variables A z. LET. IF/THEN INPUT PRINT GO TO. 
GO SUB RETURN END. REM. CLEAR LIST RUN 
PLOT PEEK POKE Comes fully documented and in- 
cludes alphanumeric generator required lo display 
alphanumeric characters directly on your tv screen with- 
out additional hardware Also plays tick-tack toe plus a 
drawing game that uses ELF It s hex keyboard as a joy- 
stick 4k memory required $14 95 postpaid 

□ Tom Pittman s Short Course on Tiny Basic tor ELF l 
S5 postpaid 

□ ELF-BUG™ Deluxe System Monitor on cassette 
tape Allows displaying the contents ol all registers on 
your tv at any pom l in your program Also displays 24 
bytes ol memory with lull addresses blinking cursor 
and auto scrolling A must lor the serious programmer' 
S14 95 postpaid 

□ Text Editor on cassette tape gives you the ability to 
insert delete or edit lines and words Irom your programs 
while they are displayed on your video monitor (Add 
printer and you can use ELF It to type error-tree letters 
plus insert names and addresses Irom your mailing list ) 
$19.95 postpaid 

□ Assembler on cassette tape translates assembly 
language programs into hexidecrmal machine code for 
ELF II use Mnemonic abbreviations tor instructions 
(rather than numerics) make programs easier to read 
and help prevent errors $19.95 postpaid 

□ Disassembler on cassette lape takes machine code 



programs and produces assembly language source list- 
ings lo help you understand and improve your programs 
$19.95 on cassette tape 

SAVE S9. 90— Text Edilor. Assembler & Disassembler 
purchased together only $49.95! (Require Video Dis 
play Board plus 4k memory ) 

□ ELF II Light Pen. assembled & tested $7.95 plus $1 
p&h 

□ ELF II Color Graphics & Music System Board kit 

S49 95 plus $2 p&h 

□ ELF II connects directly to the video input ol your tv 
set without addmonal hardware To conned ELF II to 
your antenna terminals instead order RF Modulator 
$8 95 postpaid 

Coming Soon: A D. D-A Converter Controller Board 
and more' 

Print 

Name 



City . 



. DEALER INQUIRIES INVITED 



— J 
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TRS-80 

USERS 

GROUP 

NEWSLETTER 



MONTHLY FEATURES 

CURRENT DEVELOPMENTS 

Keeps you abreast of the latest developments. 

PROGRAMS 

Complete programs for business and personal 
use. CAI (Computer Assisted Education) 
Scientific, Financial, Bookkeeping, Games, etc. 

PROGRAMMING 

Each month a continuing tutorial program in 
basic from beginner to advanced. Get the most 
out of your Level 11. Also a course in z-80 
machine/assembly language. 

APPLICATIONS 

The how to section for your technical 
applications. Interfacing various peripherals: 
Tips, Hints, Short cuts, Using dual cassettes, 
Mini disk and Disk Operating System, Various 
Printers, etc. 

INPUT/OUTPUT 

Answers to your questions and problems. Feed 
back from other members. 

RANDOM ACCESS 

Share and trade programs with other members. 

PRODUCT NEWS 

What’s new/used and available. Advertise to sell 
or buy. 

MEMBERSHIP DISCOUNTS 

Special member discounts. Due to 
Microcomputer Consultants volume buying we 
will offer substantial discounts to our members 
on Ram memory chips, Cassette tapes, Floppy 
diskettes, Printers, books, etc. 



Please enter my subscription for: 

□ One year (12 issues) — $24.00 

□ Two years (24 issues) — $44.00 

□ Three years (36 issues) — $64.00 

NAME 

COMPANY TITLE 

ADDRESS 

CITY/STATE ZIP 

EQUIPMENT: LEVEL I: □ 4K □ 16K 
LEVEL II: □ 4K □ 16K 

□ Mini Disk-Number of Drives 

□ Printer — Make 

Model 

□ Check or money order enclosed. 

□ Mastercharge No 

□ Visa 

Card expiration date 

TRS-80 USERS GROUP NEWSLETTER 

Published By 

MICROCOMPUTER 

CONSULTANTS 

629 Dixie Lane 

South Daytona, Florida 32019 
(904) 767-1319 

The Microcomputer Consultants Newsletter is published monthly at 
South Daytona, Florida and is neither sponsored nor officially 
sanctioned by Radio Shack or Tandy Corporation. Address all 
inquires to the Editor at the above address. 
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ALTR-2480 Video Display 

Board with Transparent Memory 



Matrox Electronic Systems has de- 
veloped the ALTR-2480, a new 24 line 
x 80 character alphanumeric video in- 
terface card for the SI 00 bus. 

According to the company, the unit 
incorporates Transparent Memory, a 
method of solving the classic memory 
contention problem common to all 
CRT displays. The problem occurs be- 
cause the display refresh memory must 
be accessible by both the CRT control- 
ler for CRT refresh and by the CPU. 

Up until now, Matrox said, this 
problem has been “solved” by two ba- 
sic methods. The first method, com- 
monly known as the video RAM ap- 
proach, allows the refresh memory to 
be switched between the CRT control- 
ler and the CPU by means of data 
multiplexers and three state buffers. 
The problem with this method is that 
CPU accesses disconnect the refresh 
memory from the CRT controller. 
These accesses are then visible as an- 
noying streaks or glitches on the 
screen. The interference can be elimi- 
nated by confining VRAM accesses to 




the horizontal or vertical retrace inter- 
val. This later solution restricts the 
speed of CRT screen updates. 

The other common solution to the 
memory contention problem is the 
DMA (direct memory access) approach. 
The display refresh memory is part of 
the CPU’s main memory. The CRT 
controller forces the CPU to halt 
wherever it requires access to the 
memory. This method slows down the 
CPU and adversely affects system tim- 
ing since the CRT must be refreshed 
constantly. 

Matrox’s transparent memory de- 
sign eliminates all of these problems, 
the company said. The CPU can access 
the refresh memory at any time, the 
display is completely glitch free and 
the CPU is never interrupted. The 



method is general and does not rely on 
the timing characteristics of a particu- 
lar CPU. This feature permits its use 
with most micro and minicomputers. 
The transparent memory design util- 
izes a clever multiplexing technique 
which permits non-conflicting access 
by both the CRT controller and CPU. 

Single quantity price is $295. For 
more information contact Matrox 
Electronic Systems, Ltd., 2795 Bates 
Rd., Montreal, Que., H3S 1B5, Cana- 
da; (514) 481-6838. Circle No. 183 



Micro Networks’ Analog 
Input/Output Board 

A new analog I/O board from 
Micro Networks Corporation offers 
19 bits of dynamic range and inter- 
faces electrically and mechanically 
with SBC-80/10, 80/20 and 80/30 
microcomputers. 

The standard MN7300 provides 16 
input channels. The optional multi- 
plexer expander increases the number 
of input channels to 32 single-ended or 
16 differential. Two output channels 
with either voltage or 4 to 20 mA 
outputs are also available. 

The 1 2 bit A/D and 8 level pro- 
grammable-gain amplifier provide 19 
dB as dynamic range. The gain of this 
amplifier is software controlled, allow- 
ing the user to program different gains 
for different channels or to autorange 
on a given channel. Using the program- 
mable-gain amplifier, the basic user- 
selectable input ranges of 0 to +5 V, 

0 to +10 V, ±2.5 V, ±5 V and ±10 V 
can be modified under software con- 
trol by gains of 1, 2, 4, 8, 16, 32, 64 
and 128. This allows full scale input 
ranges from ±19.5 mV to ±10 V, solv- 
ing the common data acquisition prob- 
lem of having to cope with a variety of 
transducers whose outputs range from 
millivolts to volts and with signals hav- 
ing a wide dynamic range, the com- 
pany said. 

The two optional output channels 
can be used for driving CRT displays, 
pen plotters and other analog control 
applications as well as for generating 
complex analog waveforms. Both 
channels can be configured for voltage 
outputs of 0 to +5 V, 0 to +10 V, ±2.5 
V and ±10 V; or for 4 to 20 mA cur- 
rent outputs. 
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Memory mapped for flexibility, the 
MN7300 occupies 10 consecutive loca- 
tions that may be positioned as a 
block anywhere in user memory. All 
activities of the card are completely 
controlled by software; sample pro- 
grams for controlling MN7300 opera- 
tion as well as functional explanations 
and circuit diagrams are included in 
the applications manual that accom- 
panies each MN7300. 

Price is from $612 to $1 138, de- 
pending upon options selected. Deliv- 
ery is stock to four weeks ARO. Con- 
tact Micro Networks Corp., 342 Clark 
Street, Worcester, MA 01606; (617) 
852-5400. Circle No. 184 



LITERATURE 



Grivet Catalog from Gallaher 

Gallaher’s 1 979 Grivet Series 
Catalog contains drawings and 100 
pages of design data in a 3-ring binder. 
The catalog lists parts and materials 
needed to construct over 1000 con- 
figurations, including a two-foot 
motorized box; a multi-legged, insect- 
like creature; and a seven-foot, two- 
legged, dual-armed android. DC motor 
controllers and positional feedback 
boards permit interfacing the robots to 
a microprocessor. The catalog costs 
$10 from Gallaher Research, Inc. 

P.O. Box 10767, Winston-Salem, NC 
27108. Circle No. 185 



74-Page Catalog from 
Data T ranslation 

Data Translation’s free 1978-1979 
catalog contains 74-pages of technical 
specifications, pricing and ordering in- 
formation for the company’s product 
line. Described are microcomputer 
analog I/O systems for the DEC LSI- 
1 1/2 and LSI-1 1 ; the Intel SBC-80; 
the Computer Automation LSI-1, 

2,3, and 4 Series; the Zilog Z-80 
MCB and MCS Series plus the National 
BLC-80, IMP and PACE families. Bus- 
able Data Acquisition Modules, special 
purpose D/A converters, a Program- 
mable Real Time Clock for the DEC- 
LSI-1 1 and a selection of DC/DC 
converters are also described. Contact 
Data Translation, 4 Strathmore Rd., 
Natick, M A 01760. Circle No. 186 



DID YOU KNOW Your local computer 

dealer can now supply you with a small business accounting 
software package that Works. 

• It's the big Five. 

• It's fully documented. 

• It's CBASIC code. 

• It's reasonably priced. 

• It's customized to your needs. 

• It's integrated. 

• It's old fashioned accounting. 

• It's source code, (license) 

• It's available Now. 

If your dealer does not have BTC01, have him write or call 
National Software Exchange, Suite 113, 1000 Lake Saint 
Louis Blvd., Lake Saint Louis, MO 63367, 

Telephone (314)625-2400. 

■MTIOIML-SOFTUldRE 

EXCHdllGE. inc.B* 



CIRCLE 31 

— muse: — 

THE LEADER IN QUALITY HOME SOFTWARE 
announces new APPLE-II software 

DR. MEMORYtm (32k)- Disk Word Processor $49.95 includes 
UPPER and lower case plus complete printer controls. Variable 
page size, left and right margins, automatic paragraphing and 
more. A must for every home and office. 

APPILOT EDU-DISKtm (32k) - $49.95 converts the APPLE II 
into an advanced C.A.I. system. Includes program editor and 
APPILOT interpreter. 

U-DRAW $17.95 (16k) - high resolution programmable 
graphics editor for interior design and computer art. Link 
figures to user programs. 

ELECTRIC CRAYON (8k) $1 7.95 - Brilliant 1 5 color graphics 
editor. Draw and animate figures directly from keyboard. 

MUSIC BOX $12.95 (8k) - three octave sound includes 
sharps, flats, note time, rests and tempo. Type in a song 
and the MUSIC BOX will play it for you. 

TANK WAR $12.95 (16k) - a two player action game using 
high resolution graphics and sound. 

MAZE GAME $12.95 (16k) - best 3-D full color maze game. 
SIDE SHOWS $12.95 (8k) - six colorful games in BASIC. 
ESCAPE! $12.95 (16k) - a challenging 3-D adventure. 

Available from dealers or write today to the 
MUSE CO., 7112 Darlington Drive, Baltimore, MD 21234 
Order by phone (301) 661-8531 MASTERCHARGE and VISA welcome 
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A TRUMPET is 
a Sound PET* 

Now for the additional price of 
a cassette tape you can have a 
TRUMPET, a sound im- 
plemented PET 2001-8 ($795) 
and a 5-in-1 sound effect tape 
($30). You'll hear your PET 
composed electronic music. 
PET singing songs (with 
display!). Send your message 
in Morse code, and play game 
with sound the moment you 
hit RUN. Why settle for a mute 
PET when you can get a sound 
PET for just $8257 



COMPUTRONIX 

Corporation 

423 S. Saginaw Rd., Midland 
Ml 48640 



Please add $20 for shipping. Call 517- 
631-8060 to listen to TRUMPET. 

* PET it the tradt mark of Commodora Butinaaa 
Machinat, Inc. 
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Advertisement 



Special Report 



Boston, Mass. 

NEW EYEGLASS 
DISCOVERY 

A Glass Coating that resists scratching 
for Plastic Lenses. 

Contact Lens Specialists have developed 
a new process to protect Plastic Lenses 
for eyeglasses that is reported to be 500% 
more scratch resistant than any existing 
materials for plastic lenses. They may be 
as much as 1000% more resistant to 
scratching than what most people are 
now wearing. Plastic lenses are more com- 
fortable due to the fact they are normal- 
ly Vi the weight of glass, but they do 
scratch more easily and must be replaced. 

Contact Lens Specialists, through continu- 
ous research and development have de- 
veloped Hard Cote, a quartz vacuum coat- 
ing that once applied to the surface makes 
it at least 500% more scratch resistant. 
Hard Cote can also be applied to your 
present eyeglasses. The cost for Hard 
Cote is $18.00. For additional informa- 
tion, call 542-1929, or write to: Contact 
Lens Specialists, 77 Summer Street, 
Boston, Mass. 02110. 
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Monthly Review of New 
Software Products 

Users of Northstar BASIC can 
receive a free subscription to John 
Dvorak’s Software Review. Each 
month, the Review examines new soft- 
ware packages and reports on the rela- 
tive merits and values of the products. 
Many older and overlooked products 
are also seen in the pages of the news- 
letter, Dvorak said. 

A software-only dealer, Dvorak said 
he writes the review to help his cus- 
tomers pick and choose. At the mo- 
ment his mailing list has focused on 
users of Northstar BASIC, but he plans 
to introduce a newsletter for users of 
CP/M oriented systems, TRS-80 and 
eventually Apple. 

For a free subscription write to J. 
Dvorak, 704 Solano Ave., Albany, 

CA 94706. State your computer sys- 
tem configuration. Circle No. 187 



NCE/CompuMart Price List 

NCE/CompuMart has published a 
wholesale price list for popular brands 
of personal computers. This pocket- 
sized guide lists the prices NCE will 
pay for equipment and tells how to ob- 




tain a formal quotation for a particular 
machine. To obtain your free copy of 
the list, contact NCE/CompuMart, Inc., 
Department PCB, P.O. Box 8610, Ann 
Arbor, MI 48107. Circle No. 188 



MIC’s Microcompututer 
Evaluation Series 

Management Information Corpora- 
tion is introducing a new series of re- 
ports dealing with the evaluation of 
microcomputer systems — Business 
Microcomputer Evaluations. Each re- 
port contains two evaluations of busi- 
ness microcomputers, analyzing the 
equipment, programs, prices and 



service capabilities of the manufac- 
turers. These reports are designed to 
meet the selection needs of the per- 
sonal computer user and small busi- 
nessman. 

Business Microcomputer Evaluation 
- /, the first in this series, reports on 
Radio Shack’s TRS-80 and the Apple 
II computer. Both evaluations describe 
up-to-date features and capabilities of 
each of the systems. The report is 
available for $10 ($15 outside the U.S. 
and Canada). Contact Management In- 
formation Corporation, 140 Barclay 
Center, Cherry Hill, NJ 08034; (609) 
428-1020. Circle No. 189 



KIM-1 Users Notes Expands 

KIM-1 User Notes, a 6502 newsletter 
with over 2100 subscribers worldwide, 
is now known as User Notes: 6502. The 
publication is expanding its coverage to 
include the Synertek SYM and Rock- 
well AIM machines. It will offer twice 
as much information in a brand new 
format, with KIM continuing to get the 
most coverage. 

Subscribers’ rates are $13/6 issues 
(U.S. & Canada first class) and $19/6 
issues elsewhere (U.S. funds only). For 
more information contact User Notes: 
6502, Eric C. Rehnke, Publisher, P.O. 
Box 33093, North Royalton, OH 
44133; (216) 237-0755. Circle No. 190 



Graphics Display Terminal Coverage 
Added to Auerbach Data 
Communications Reports 

A new section, designed to cover the 
graphics display terminal market, has 
been added to the Auerbach Data Com- 
munications Reports. 

Contained in a three-volume 
loose-leaf service, the reports include 
information on such manufacturers as 
Tektronix, Imlac, Magnavox Display 
Systems, Sanders Associates, Megatek, 
Hewlett-Packard and Ramtek. 

Additional reports on terminals 
contain data on teleprinters, alpha- 
numeric displays, remote batch ter- 
minals and intelligent terminals. 

More than 450 models of terminals 
from over 130 different manufacturers 
are included in these sections. 

The Auerbach Data Communica- 
tions Reports is a monthly updated re- 
ference service covering data com- 
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munications equipment. For more in- 
formation contact Auerbach Publisher 
Inc., 6560 North Park Dr., Penn- 
sauken, NJ 08109; (609) 662-2070. 
Circle No. 191 



Systems Directory 

Sentry Computer Services recently 
announced publication of a new 500- 
page Directory of Systems Houses and 
Minicomputer OEMs. This hardcover 
directory lists over 3000 systems 
houses, turnkey systems suppliers, 
dealers and other “resellers” of mini- 
computers. 

Four separate indexes allow you to 
locate systems houses by name, by 
geographic location, by any one of 
over 100 application specialties and by 
the name of the Firm’s minicomputer 
supplier. An alphabetic index contains 
each firm’s name, address, phone 
number, top executives, number of 
employees, annual sales, full descrip- 
tion of each firm’s products, the end 
user industries being serviced and the 



minicomputer models employed. The 
directory also features a detailed 
demographic profile of the OEM 
sector of the minicomputer market. 

To obtain applications for free list- 
ings in the directory or to order 
copies, write to Sentry Publishing Divi- 
sion, Sentry Computer Services, Inc., 

5 Kane Industrial Drive, Hudson, MA 
01749. Circle No. 192 



TRS-80 Users Notes 

TRS-80 Users Notes is a bi-monthly, 
non-profit publication for owners and 
users of the TRS-80, published by Eco- 
no-Comp of Springfield, PA. Subscrip- 
tion rates are $6/year for U.S. and $7/ 
year for Canada and other countries. 
For more information contact Econo- 
Comp at P.O. Box 157, Springfield, PA 
19064. Circle No. 193 



Free Booklet On Floppy Disks 

Square One Co., a distributor and 
manufacturer of floppy disks and sup- 



plies, has released a 12-page booklet for 
floppy disk users and buyers. Entitled 
The Floppy Disk , What You Should 
Know , the booklet details the care and 
handling of the media, how to properly 
mail floppies and how they work. 

Spokesmen for the company say that 
the booklet is useful for new personnel 
in office and word processing environ- 
ments. The booklet is available free of 
charge. Contact Square One, 614 Eight- 
eenth Ave., Menlo Park, CA 94025. 
Circle No. 194 



TRS-80 Protection 

A new flyer from Electronic Spe- 
cialists describes protection for the 
TRS-80 against AC power line surges 
caused by large equipment or lightning. 
Also covered are causes and cures of 
AC line hash, which often creates 
glitches or false instructions on the 
TRS-80. Flyer TRS-PC is available for 
a stamped, self-addressed envelope 
from Electronic Specialists, Box 122, 
Natick, MA 01760. Circle No. 195 
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SALES 

OFFICES 



Northeast: George Palken, 1050 
Commonwealth Ave., Boston, MA 
02215; (617) 232-5470 • Mid-At- 
lantic: Arthur Daks, Arlene Joseph, 
92 So. Central Ave., Valley Stream, 
NY 11580; (516) 872-9550 • Los 
Angeles: Carol Stagg, 924 West- 
wood Blvd., Suite 610, Los Angeles, 
CA 90024; (213) 478-3017 • San 
Francisco: Ralph Peterson, 1180 
Oak Creek Dr., Palo Alto, CA 
94304; (415) 328-4392 • Japan: 
Hiro H. Irie, International Business 
Corp., 11-8, Narita-Higashi 1- 
chome, Suginami-ku, Tokyo 166; 
Phone: (03) 31 1-1746 • Exposition 
Service Sales Office: Louise Garcia, 
(505) 897-1971. 
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MICRO 

MANAGEMENT 

SVSTEMS 



MICRO-COMPUTER SPECIALIST 



LARRY OWENS 



• 1 5% DISCOUNT-TRS-80’s • 



RADIO SHACK DEALER - MINI MALL 
DOWNTOWN SHOPPING CENTER 

CAIRO. GA. 31728 912-377-7120 



TRS-80 Quality Software 



Diskette, word processor 


$39 


mailing list 


$35 


data base 


$49 


inventory 


$39 


key random-access util 


$19 


Level II. word processor 


$29 


sort & list access util 


$16 


Level I or II: inventory 


$20 


cassette data base 


$20 


check balance & security 


$15 



Poi Pow 
96 Dothan St. 
Arlington, MA 02174 



PROGRAM YOUR 
Tl 58/59 IN BASIC! 

BASIC Cross-Compiler translates 
BASIC programs into keystroke 
programs for Tl 58/59 calculators. 
Recognizes standard and non- 
standard BASIC. Listing $1 2; TRS- 
80 Level II 16K tape and listing 
$15; complete documentation $8 
extra. 



SINGULAR SYSTEMS 
810 Stratford 
Sidney, Ohio 45365 



PET COMPUTER 
OWNERS 

NEW line of software for the 8k 
PET. Each tape contains TEN intel- 
ligent games and tests. Hangman 11, 
Quotes, Pro Tic-Tac-Toe, Not so 
easy, Psyc. Test, Mystery Quiz & 
more ! Utilizes PET’s EXCELLENT 
GRAPHICS! Unconditionally Guar- 
anteed. Send ck. $5.00 ppd. Same 
Day Service. 

VIP ENTERPRISES 
P.O. BOX 17011 

SALT LAKE CITY, UTAH 84117 



Master’s Program 
in Science 
Communication 

Leading to M.S. 

Degree in Journalism 

Graduates of this program qualify for 
positions as: 

□ reporters, writers and editors for 
computer, scientific, engineering, tech- 
nical or business magazines or journals. 

□ science editors and writers for news- 
papers and publishing houses. 

□ communication specialists or admin- 
istrators for information programs in 
science-based or research-oriented 
agencies. 

□ scientific liaison officers for tech- 
nology assessment or trend monitoring 
in research and development 

□ public relations specialists and ad- 
visors for information campaigns deal- 
ing with scientific subjects. 

o managers for professional society 
seminars, conferences and university 
continuing education programs in 
science and technology. 

For further information and 
applications forms, address 
inquiries to: 

Harold H. Buchbinder 
School of Public 
Communication 
Boston University 
640 Commonwealth Avenue 
Boston, Massachusetts 02215 



BUSINESS 

ADVENTURES 

Free computerized 
management book catalogue. 

SIMTEK 
Box 109-R 

Cambridge A, Massachusetts 
02139 



Conserve 

Your 

valuahle 

Time 

Whether you 're a research scientist, 
an engineer, a manager, an adminis- 
trator or a physician, time is your 
most valuable tool. Your time is 
better spent in research, planning 
and decision-making than in draft- 
ing a paper, polishing a speech or 
finding just the right words for the 
chapters of your books. No matter 
where you live, let a professional, 
Boston-based science and medical 
writer/editor assist you in preparing 
your written and oral materials. Con- 
tact M. Goodman, (617) 926-0312, 
for more information or to discuss 
your upcoming projects. 
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"Our reputation rests on digits, 
decimal points, and details. 

Wfe wouldn’t trust them to anything less 
than ScotchBrand Data Cartridges.” 




Bill Birkett, Vice President, 
Trade Graphics, Inc., 

Livonia, Michigan 

The unique design of a data 
cartridge provides great reliability, 
high storage capacity and long 
tape life. And where could you 
possibly get better data cartridges 
than Scotch Brand, made by 
3M, the people who invented the 
data cartridge system itself? 

3M controls every step in manu- 
facturing. Top quality magnetic 
tape and precision components are 
part of every Scotch Data Cartridge. 
Over twenty-five years of service 
to the computer industry assure 
you of the utmost reliability. 

Scotch Data Cartridges are 
available in miniature DC 100A, 
the standard-size DC 300A and 
now, an extra-length DC 300XL 
with 50% more storage capacity. 
They are compatible with most 
cartridge systems including 
Hewlett-Packard, IBM, NCR, 
Tektronix and TI. 

To find out where you can find 
Scotch Data Cartridges or virtually 
any other data recording medium, 
call toll-free: 800-328-1300. 

(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products Division. 



If it’s worth remembering, 

it’s worth Scotch 

Data Recording Products* 
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Memory. VP-570 RAM Expansion Board adds 4K 
bytes of memory. Jumper locates RAM in any 4K 
block of up to 32K of memory. On-board memory 
protect switch. $95* 



EPROM Programmer. VP-565 EPROM Programmer Board 
comes complete with software to program, copy and 
verify 5-volt 2716 EPROMs— comparable to units 
costing much more than the VP-565 and VIP put 
together! Programming voltages generated on ^ 
board. ZIF PROM socket included. $997 



Color. VP-590 add-on Color Board allows program 
control of 8brilliantcolorsforgraphics,colorgames. 
Plus 4 selectable background colors. Includes 
sockets for 2 auxiliary keypads (VP-580). $69* 



Sound. VP-595 Simple Sound Board provides 256 
tone frequencies. Great for supplementing graphics 
with sound effects or music. Set tone and duration 
with easy instructions. $24!* 



Music. VP-550 Super Sound Board turnsyourVIPintoa music 
synthesizer. 2 sound channels. Program control of frequency, 
time and amplitude envelope (voice) independently in each 
channel. Program directly from sheet music! Sync provision 
for controlling multiple VIPs, multitrack recording or other 
synthesizers. $49.* 



Tiny BASIC.** VP-700 
Expanded Tiny BASIC Board 
puts this high-level language 
on your VIP. BASIC stored 
in 4K of ROM. Ready for im- 
mediate use— no loading 
necessary. This expanded 
BASIC includes the standard 
Tiny BASIC commands plus 
12 additional— including 
color and sound control! 
Requires external ASCII 
encoded alpha-numeric 
keyboard. $39.* 



uxlliary Keypads. Program 
your VIP for 2-player inter- 
action games! 16-key keypad 
VP-580 with cable ($15*) 
connects to sockets pro- 
vided on VP-590 Color Board 
or VP 585 Keyboard Interface 
Card ($10*). 



EPROM Interface. VP-560 EPROM Interface 
Board locates two 5-volt 2716 EPROMs (4K 
bytes total) anywhere in 32K of memory. 
VIP RAM can be re-allocated. $34.* 



ASCII Keyboard.** Fully encoded, 128-character ASCII 
encoded alpha-numeric keyboard. 58 light touch keys 
including 2 user defined keys! Selectable upperand lower 
case. Handsomely styled. Under $50.* 



COSMAC VIP lets you add # 
computer power a board at a time. 



With these new easy-to- 
buy options, the versatile 
RCA COSMAC VIP 
(CDP18S711) means even 
more excitement. More 
challenges in graphics, 
games and control func- 
tions. For everyone, from 
youngster to serious hobby- 
ist. And the basic VIP com- 
puter system starts at just $249* assembled 
and ready to operate. 

Simple but powerful— not just a toy. 

Built around an RCA COSMAC micro- 
processor, the VIP includes 2K of RAM. ROM 
monitor. Audio tone with a built-in speaker. 
Plus 8-bit input and 8-bit output port to inter- 
face relays, sensors or other peripherals. It’s 



easy to program and operate. 
Powerful CHIP-8 interpre- 
tive language gets you into 
programming the first 
evening. Complete docu- 
mentation provided. 

Take the first step now. 
Check your local com- 
puter store or electronics 
parts house. Or contact 
RCA VIP Marketing, New Holland Avenue, 
Lancaster, PA 17604. Phone (717) 291-5848. 

‘Suggested retail price CDP18S711 does not include video monitor or cassette recorder. 
“Available 1st Quarter, 1979. 



The fun way A 

into computers. H I 
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